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AUTOMATIC FIRE GOVERNOR FOR GAS WORKS. 

The invention illustrated in the annexed engraving con- 
sists in a common gas governor, connected with the outlet 
of the hydraulic main, and also with the dampers in the 
chimney and under the fire. The arrangement is such that 
as soon as the engine does not exhaust fast enough, a slight 
pressure, being left on the retorts, is com- 
municated to the governor, causing the 
latter to rise, thus opening the damp- 
ers at both of the above named points, and 
putting on all draft until the requisite 
speed is obtained. The pressure then be- 
ing removed, the drum descends, closing 
the dampers, and preventing the fire ma- 
king more steam until a future supply is 
once more required. 

The disposition of the simple mechan- 
ism is clearly shown in our illustration, so 
that detailed reference to the various parts 
is unneeded. It will be seen that, as the 
governor is controlled by the pressure of 
gas on the hydraulic main, the amount of 
steam will vary, according to the make of 
gas — whether it be ten, fifty, or a hundred 
pounds — and all without any attention »n 
the part of the men, except to replenish 
the fire. 

The Yonkers (N. Y.) Gas Light Campa- 
ny have had the apparatus in successful 
operation for several months past, where 
it can now be inspected. It is claimed to 
dispense with the engineer in many places, 
besides performing his work in a better 
manner ; to save fuel, as burning to waste 
is prevented ; to preserve the boiler, since 
the door need not be opened except when 
the fire requires renewal, and to obviate 
the ust) of compensators and engine gov- 
ernors. 

The invention was patented through the 
Scientific American Patent Agency, Au- 
gust 4, 1874, by Mr. James Slade, of Yon- 
kers, N. Y., who may be addressed for 
further information. 
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Consumption of Wood by Railroads. 

At the end of 1873, there were reported 71,564'9 miles of 
main lines, and 13,512 miles of sidings and double tracks, 
making 85,977 - 9 miles of railroads within the United States. 
Of the main lines, 5,462'3 miles were in the New England 
States, 14,209 in the Middle States, 33,9059 in the Western 
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IMPROVED COAL SCREEN. 

The invention which we illustrate herewith will be found 
a very convenient device for use in coal yards, since it al- 
lows of the separation of the coal from the adhering dust 
and small particles with much less trouble to the workman 
than is necessitated in employing the ordinary screen. It 
consists of a box having an inclined open front portion for 
the reception of the screen, which last is supported by the 
projecting ends of its side pieces resting against the bottom 
portion of the box, while its upper part is sustained by lev- 
ers, A. These levers are pivoted to the side walls of, and 
inside, the box, and are adjustable so that 
the screen may be inclined to any angle, as 
required by the quality and size of coal, ore, 
sand, or other material to be treated. 

The rear portion of the box has an upper 
hinged door, B, which is provided with 
suitable latches, and there is also a detach- 
able door, C, secured by hooks and staples 
or other convenient fastenings. The appa- 
ratus is mounted upon trucks, so as to ren- 
der it readily transported from point to 
point in the yard. 

As the material is thrown against the 
screen, the fine stuff falls through and into 
the bottom of the box. When a quantity 
has accumulated, the upper door, B, is 
opened, and a rake is introduced to draw 
the screenings to She rear of the receptacle. 
As soon as the latter is full, the device is 
wheeled away to the dumping spot, the 
lower door also removed, and the contents 
withdrawn. 

This simple arrangement prevents the 
laborious carrying of heavy screens about 
a yard, and, besides, preserves the yard 
free from unsightly heaps of dust and re- 
fuse to collect. Since there is no possibili- 
ty of anything passing through the screen, 
except email fragments, the waste of good 
coal — which often happens through pieces from the screened 
heap becoming mixed with the sifted stuff, and requiring 
too great a loss of time to pick out separately — is avoided. 

The doors may be arranged at the side, or a trap may be 
provided at the bottom, as most convenient. 

Patented through the Scientific American Patent Agency, 
by Mr. Henry L. Leach, of foot of E. 36th street (E. E.), New 
York city, who may be addressed for further information. 



States, and 2,681 '3 in the Pacific States. Upon these roads 
locomotives were running, and a large proportion of them 
used wood for their fuel. The number of ties used varies 
from 2,200 to 2,800 per mile. If we take 2,500 as a mean, 
we find that 212, 692,500 pieces of timber, eight feet long and 
from six to eight inches between upper and lower surfaces, 
are required to supply this single item. 

The durability of ties varies with the kind of timber, soil, 
climate, and use, ranging from four to ten years. Taking 
six as an average, the amount required for annual supply 
must be 35,448,750 pieces, or 94,530,000 cubic feet. In con- 




LEACH'S 00AL SCREEN. 

sidering this, we must rerr- imber that a large amount of 
waste occurs from hewing, and from leaving the upper 
parts of trees, some of which are used as firewood, the re- 
mainder being a total loss. It must also be borne in mind 
that the demand for timber by railroads, besides for ties and 
for fuel, is very great, including fencing, bridges, buildings, 
and structures of various ktifi '-that the risk from fires is 
exceptionally great, and that >ur requirements in this direc- 



tion are increasing even more rapidly than our supplies are 
wasting. — National Gar Builder. 

A New Plaster Bandage. 
A surgeon connected with the Southern Dispensary, in 
Brooklyn, N. Y.,has recently invented a new method of ap- 
plying the plaster splint, which, according 
to the Tribune, promises to be an important 
improvement. A common merino sock is 
drawn upon the foot and leg. It may ex- 
tend as far up as is necessary to include 
the fractured locality. A small tope is run 
down the back seam in the center of the 
leg, around the heel and over the toes, re- 
turning up the middle of the instep and 
front of the leg. Six or seven pieces of 
flannel are then cut out to fit the leg and 
foot, allowing for shrinkage. The ends of 
the bones having been carefully adjusted, 
the stocking, upon which the rope has been 
attached as described, is drawn upon the 
foot and leg. The flannels are soaked in 
warm water and applied, the plaster of 
Paris paste being rubbed in with layer af- 
ter layer. After the last layer has been 
applied, the plaster is allowed to set. When 
the plaster has become hard, the splint is 
perfect, and the patient can get about, on 
crutches, very comfortably. If the leg 
swells, and it is necessary . to remove the 
bandage, the whole thing can be done in- 
side of three minutes. The cord that has 
been run around the stocking now forms a 
line of division in the splint. To remove 
the splint, all that has to be done is to slip 
out the cord and slit up the stocking along 
the line where the cord was. Then the 
splint, divided in halves, can be removed 
as though it had been laid upon the limb 
to obtain a cast. Considerable time is thus 
gained by using this method of applying 
the plaster splint. When the broken limb 
becomes inflamed, it also is extremely pain- 
ful and very tender to the touch. The 
slightest jar sends a thrill of pain through 
the body of the patient, who has sometimes been obliged to 
be chloroformed to enable the surgeon to remove a plaster 
splint applied with a bandage. By the new method, the limb 
need hardly be moved or touched. 

Natural Gas for Fuel. 

Messrs. Rogers & Burchfield, the makers of a well known 
brand of sheet iron, at Leechburg, Pa., produce weekly about 
70 tuns of such iron; to make this amount 9,100 bushels of 
coal, or 140 bushels per tun, would be required if they used 
coal for fuel. They have now been using gas for seven 
months, procuring it from an abandoned oil 
well, 1,250 feet deep, situated about 1,000 feet 
from the works, and from, which the gas is 
conveyed by a three inch pipe. The branch 
pipes leading to each furnace are half an inch 
in diameter. They have one battery of four 
boilers, driving an engine of six foot stroke, 
thirty inches in diameter, at the rate of forty- 
five strokes per minute, which furnishes pow- 
er for six pairs of sheet rolls and one bar train, 
steam being taken from the same boilers to 
drive two hammers ; another boiler furnishes 
steam for a blowing cylinder, which supplies 
the blast for seven knobbling fires and one re- 
finery; another boiler furnishes steam for a 
small engine driving the rolls for the manufac- 
ture of tin plate. This is all done by gas,which 
is also applied directly in five puddling fur- 
naces, in which the waste is three or four 
per cent less than with coal, and the quality 
of the iron is greatly improved ; they also fur- 
nish gas for four sheet furnaces, and find it 
much superior to coal, the waste in these fur- 
naces being about five per cent less than with 
coal ; and further advantages gained are softer 
iron and a finer surface to the sheet. They 
have three large annealing furnaces, where 
they anneal in airtight boxes, putting about 
ten tuns in each box , requiring about ten hours 
to complete the pTocess of annealing, at a saving of about 
one half in annealing boxes; and in the tinning establish- 
ment the pots of tin, into which the sheets of iron are dipped, 
are also heated by £>aa. 

To use gaa there is no change required in the construction 
of puddling furnaces, except that they use the patent water 
necks. These necks are an absolute necessity in using gas 
for fuel, as without them the intense heat, generated by the 
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gaSjde^troya the lining of the stack and melts off the damp- 
ers as fast as they can be replaced. The grate bars, the 
ma? ufacturere state, never burn out, and the piiddter'a tools 
last about three times as long a« tley did when coal was used. 
In furnaces where the water necks cannot be ue^d, they are 
compelled to use a jet of steam to lessen the heat. 

Their pioductin Jbas increased about thirty-three percent 
since th*y bepan to use gas, and ttie iron made commands 
from $10 to $20 per tua more than the same claaa of iron 
manufactured at the Apoilo works, where tbey use coal, the 
irou being made from the same class of stock. Tbese faefcs 
were communicated to the American Iron and Steal Aesocia- 
tioo. 
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GAIN FB0M THE USE OF FEED WATER HEATERS, 

In an ordinary boiler, one pound of average coal will pro- 
duce by its combustion between eight atd nine tnousaaa 
un'ts of beat, tbat are available for generating gteam, Sup- 
poairg the feed water to enter- the boiler at a teiiiprTature of 
32° Fah., each pound of water will require about 1,200 urate 
of heat, to convert it into steam, so that 1he boiltr will evapo 
rats between 6| and 71 pounds of water per pound of coal. 
Better results tban these are often retiliz-jd, especially i n thi- 
case of tests', but the figures given above ace believed to cor- 
reppTtd with tbose of ordinary practice. The amount or 
heat required' to convert a pound of watt-r into steam varies 
with tie pieseure, as wili be seen by the following tabl«: 

Units of- heat required to convert, oeb pound (J water, at 
the temperature ot 32° Fab., into steam at different pies- 
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ll the feed water has any other temperature, the heat ne- 



cessary to convert it into steam can easily be computed. 
Suppose, for instaoce,tb.at its temperature is 65', and tha'. it 
is to be converted into steam having a pressure of 80 pounds 
per square iDch. Tae difference between 65 aDd 32 is 33; 
and subtracting this Jrom 1,181 (the number of units of heat 
required for feed water having a temperature of 32'), the 
remainder, or 1,148, is the number of units for feed water 
with the given Temperature. 

In the use of an ordinary non condensing engine, in which 
the steam ia exhausted directly into the atmosph- re, each 
pound of steam, as it * scapes, carries off the greater part of the 
h< at tliat it ha* received in the boiler. This can be rendered 
plain by an example: Suppose tbe feed water enters the 
boiler at, a temperature of 70°, that tbe pressure of steam ia 
90 pounds per square inch, and that the back pressure in the 
cylinder, ucder which the steam is exhausted, is 1 pound 
p-r square inch : 

Temperature of feed water 70 

Sabiract 32 

Difference 88 

Uaits of heat required to convert 1 pound of water at 

32 c into steam at 90 pounds pressure- 1,183 

Subtract 38 

Units of heat required to convert 1 pound of water 

at 70° into steam of 90 pounds pressure. 1,145 

Units of beat in 1 pound of steam at 1 pound pres- 
sure, from water at 32° 1,148 

Subtract 38 

Units of heat imparted to feed water, that are car- 

ried off by each pound of exhaust steam. 1,110 

Multiply this by 100 Ill 000 

Divide by 1,145 96 941 

which is the percentage of the heat, imparted to the feed 
water, tbat is carried off by the exhaust steam. 

Tnere remains, then, only about 8 per cent of the heat, 
imparted 10 the water by the combustion of the coa), tbat is 
utilized in the engine. This ia a rather serious consideration 
for the steam user, who may figure up his account with the 
boiler and engine somewhat after this manner: One tun of 
coal costs $6.50, and evaporates, by its combustion, 15.000 
pounds of water, at a cost for fuel of $0.00043 -f- per pound. 
When the steam resulting from the evaporation of this water 
is used in the engine, 96'94 p-<r cent of the heat imparted to 
it by the fuel is exhausted into the air. Tkis is the same as 
throwing away 14,541 pounds of the water that has been 
tvaporated, lea,ving 459 pounds for useful work, so that 
really each pound of water used in the engine costs $0 014 -[- . 
There are very many engines ruunirg today to which this 
account will apply, ergines that aie sending into the aii 
aearly all the heat imparted to the water by the fuel. We 
showed, in a preceding article, how consid>rable saving 
would generallj result by attaching condensing apparatus 
to a non condensing eigine. This cannot always ba done, 
however; but there are means by which pome of the heat, 
carried off by the exhaust can be utilized. Tbe most obvious 
method is to turn the exhaust s'eam into vess-ls through 
which the f, ed water passes, so that some of its lit a" may bs 
imparted to the water, wbieh will then require the comsump 
tion of less fuel for its conversion into steam. There are a 
number of heaters in the market which are guaranteed by 
their manufacturers to deliver the feed water into a boiler 
at tbe temperature of 212°, and we can state from our own 
experience that this is not an nncommon ref ult, while a tem 
perature of at least 200° should be realized from the use of 
any good heater. It may be profitable to consider tbe effect, 
of attaching such a heater in tbe case previously cited. The 
foed water will then enter the heater at a temperature of 
70°, and be delivered into the boiler at a temperatureof 200°, 
having had its temperature increased 130° by tho exhaust 
steam, which has lost a corresponding amount of heat. Each 
pound of water will require 1 015 units of heat for its con- 
version into steam of 90 pounds pressure, instead of 1,145 
units, which were needed when tbe heater was not in use. 
This gives a gain of 13t units of heat for each pound of 
water evaporated, being 11 35+ per cent less heat than was 
required when the feed water was pumped into the boiler at 
a temperature of 70 . Each pound of exhaust steam, also, 
iostead of carrying off 1,110 units of heat into the air, will 
only take 980, or 11 71+ per cent less than it formerly did. 
The accoutt previously given will tow figure up as follows: 

The combustion of one tun of coal will evaporate about 
16,900 pounds of water, at a cost of $0 00038+ per pound. 
In tbe engine, an amount of heit corresponding to about 
16,300 pounds of the steam is thrown away in the exhaust, 
leaving 0C0 pounds for useful effect, at a cost of $0.0108 + 
per pound. 

These examples, which correspond well with cases inordi- 
nary practice, will enable our readers to estimate with tol- 
erable accuracy the results that will be realized front attach- 
ing a heater in any given instance. It will be observed that, 
in the case supposed, no allowance was made for increased 
back, pressure by the use of the heater. This was because 
tbe hypothetical heater was properly designed. A good 
heater does not increase the back pressure in the piston. 
There are many forms of the apparatus, however, that offer 
so much resistance to the escape o£ the exhaust steam, as to 
m»re than neutralize the gain that would otherwise be de- 
rived from their use. It is easy to see, for instance, that if 
the introduction of a heater increased the heat of the feed 
water 10 per cent, but also increased the back pressure so as 
to call for the expenditure of 12 per cent more fuel, the 
arrangement would be anything but economical. 



A SPECIAL EDITION OF THE SCIENTIFIC AMERICAN.- 
ONE HUNDRED THOUSAND COPIES, 

We shall, during the coming month of December, issue a 
special edition of th« Scientific American, aggregating 
o»e hundred thousand copies, which will be gratuitously 
circulated among manufacturers of all kinds, machinists, 
m II owners, and, in brief, representatives of all industries 
in the United States and in Canada. At considerable oufay 
of time and expense, we have procured a list of one handred 
thousand names, embracing the leading business men of the 
above important classes; and to each individual a copy of the 
Scientific American, enclosed in a separate wrapper and 
prepaid, will be mailed. The item of postage alone will thus 
cost the large sum of two thousand dollars, and the issue 
wili find its way into every post effice in the country. 

Our motive for printing tbis extra edition, at an outlay of 
some six thousand dollars we do not desire to conceal, nor 
could we do so even if such were our wish. Our aim is to 
increase our subscription list; and in pursuance of this ob 
ject, we take such means as will enable others beside our- 
selves to derive benefit from the enterprise, in direct pro- 
portion to the amounts they invest in its furtherance. To 
tbis end, therefore, we propose to admit a few advertise- 
ments. It will leidily be apprehended that, since the pub- 
lishers are distinctly pledged to print the large special edi- 
tion above noted, and to mail the same (pr paid) to names se- 
lected with care and judgment, every person having goods, 
productions, or ideas to bring to the notice of tbe class above 
mentioned ia here furnished with the means, Moreover.it 
should be remembered that the names to which we refer are 
not those of our regular subscribers, but of business men 
not accessible through the ordinary newspaper channels. 

We would direct especial attention to the fact that.although 
a circulation of 100,000 c»pie3 is guaranteed, there is every 
proWability that this will be greatly exceeded. Our offer of 
last year included a circulation of but 60.000; but before we 
had supplied the demand, 120,000 copies were printed and 
mailed. For this immense excess, we imposed no extra 
charge upon our advertisers. The same course will be 
adopted thisjear. The extra benefit is given freely to those 
firms who send us advertisements for tbe special edition. 

To the enterprising manufacturers and inventors who ad- 
vertise in our regular columns, and indeed to everybody at 
all conversant with the ad vantages of a good medium, we 
need not point out the benefits to be derived from our propo- 
sition. For further particulars, see advertisement on an 
other page. 

COST OF TUNNELS. 

" Among the various plans for disposing of the Jones' Falls 
stream or improving its channel, whieh have been pre 
sented to the council committee, is one by J, E. Sudler, civil 
engineer, proposing to divert it by a tunnel from a point be- 
yond the city across to the vallej'of 6 wynn's Falls, and thus 
throw its waters into the middle branch of the Patapsco, or 
Spring Gardens. This tunnel would pass in good part under 
Diuid Hill Park, and througk a rock formation which, it is 
believed, lies beneath all the hills in that quarter. Never 
haviDg looked to diversion in that direction, and without 
pretending to have examined into or formed any judgment 
in the premises (the plan lately suggested by the mayor in 
his special message to tbe council for improvement within 
the city being still pending), it may yet ba worth while to 
ir quire into what bag been the cost of like tunneling, accom- 
plished in other parts of tbe world. The aggregate cost ol 
this tunnel for Jones' Falls, the leDgth of which is 16,000 
feet, is put by its author at $2,300,000, or $145 per lineal 
foot, which is a fraction over $2 per cubic yard. With regard 
to other tunnels already in existence, their cost is given as 
follows : The great Mont Cenis tunnel cost about $300 per 
lineal foot, including equipment of road, etc. The Kilsby 
double track railroad tunnel (England), in the construction 
of which ve'y great difficulties were encountered from the 
tapping of quicksands, co*t $262 of per lineal foot. Bletch- 
ingly tunnel, for a double track railroad in England, cost 
$120. Terre Noire, on the Paris, Lyons, and Mediterranean 
railroad, cost hut $50 per foot; and the very difficult Hauen- 
stein tunnel, between Basle and Berne, Switzerland, cost $133 
per lineal foot. Tbe Hoosac tunnel, thiough a formation of 
mica slate and quartz, with working shaft upwards of 1,000 
feet in depth, cost $30* per lintal foot. 

These tunnels were all completed several years ago, and 
the cost per cubic yard of material excavated varies from 
$150 to $14, The cifficulles met with in their execution 
have led to the invention of improved apparatus, by the use 
of which the cost of boring, drilling, etc., is reduced from 
100 to 300 per cent. The diamond boiing mac: ice was tho- 
roughly tested by Captain Beaumont, li. E,, in Lancashire 
and Cumberland. At Stoughton, the borer reached & depth 
of 089 feet in two months, that could not have been got at in 
less than two years by land labor. Iu the Clifton tunnel, 
B;istol Port and Channel Deck Railroad, in haid mountain 
limestone, the drbls advanced at the rate ot two inches per 
minute — outside diameter of boring, two inches. The ma- 
chine advanced at about five times the speed that could be 
attained by as many men ae could End room to work at a 
heading. The motor ia compressed air. Dynamite is used 
for blasting, and found to answer admirably. With the aid 
of these machines the work of tunneling through the hardest 
r»ck presents no difficulties of any extraordinaiy character, 
and may be executed at a cost very little, if i>ny, greater 
than the excavation of the same material in open cutting." 
— Baltimore Sun. 

To the above, may bs added the cost of that portion of tbe 
Underground Railway, in New York city, now near y com- 
pleted, on Fourth Avenue, between 44th street and Harlem 
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river at 133d street, a distance of about 4£ miles. This rail- 
way has four tracks, and consists chiefly of open cuts and 
tunnels, bat includes a massive stone viaduct 60 feet wide, 
30 fest high at greatest elevation, and about 6,500 feet long. 
The open cuts are about 66 fest wide, walls included, and 
from 10 feet to 14feet deep, spanned at the street crossings 
by splendid iron bridges. The tunnels are of three kinds, 
brick arches, flat iron beam tunnels, and rock tunnels. They 
consist of three parallel tunnels, one central and two sepa- 
rate side tunnels, all occupying a space under the streets of 
about 70 feet in width by 30 feet in depth. At about every 
half mile are roomy passenger stations and waiting rooms, 
also constructed underground, lighted from the sidewalks. 
Altogether this is one of the finest examples of underground 
railway construction in the world. It has been in progress 
for the past two years, and will ba finished in January next. 
The total contract price of this great work, including sta- 
tions, bridges, ballasting, viaduct, tunnels, changes of water 
pipes and Bewers, is $6 395,070, beiDg at the rate of a little 
under $285 per lineal foot. Considering the large size, this 
is a very moderate cost; and for once the city of New York, 
which pays one half of the bill, has not been cheated or im- 
posed upon. 

We recently made a personal inspection of the work from 
beginning to end, carefully examined all the details of con- 
struction, and were much gratified to observe the extreme 
care taken to render every portion solid and enduring. We 
skall in our next commence a detailed account of the entire 
line, drawings for which have been kindly supplied to us by 
the officer in charge. These papers will be read with inter- 
est by civil engineers in all parts of the world, as they in- 
volve many practical examples of the most recent construc- 
tion, executed under the supervision of individuals of emi- 
nence in the profession. 

EXPLOSIVE WOUNDS FROM NOW-EXPLOSIVE BULLETS 
The use of explosive bullets in war iB forbidden by inter- 
national agreement. During the Franco German war, the 
French were repeatedly accused of violating this humane 
compact ; and the charge, though indignantly denied, seemed 
to be justified by the nature of the wounds which the Ger- 
man surgeons had to deal with. Where the ball entered, a 
email round aperture would be observed, while its course 
within the body would frequently be marked by a fearful 
shattering of bones, and its aperture of exit would show a 
ragged opening that one could thrust his fist in. Only by 
the explosion of the ball on striking the bone, it was thought, 
could Biich mutilation be possible. The accused have now 
the fall though tardy satisfaction of having their innocence 
thoroughly established by German investigations. 

In a paper read last year before the German Surgical Con- 
gress, Professor W. Buscb, of BcSn, Called attention to the 
fact that wounds such as had been attributed to explosive 
bullets were made by the Chassepot bullet fired at short 
range. He explained the phenomenon by supposing that 
tbe bill became melted and broken up by forcible contact 
with the bone, and acted like a mass of shot on the parts be- 
yond. That the ball would be heated by the sudden arrest 
of its motion, full or partial, could not be doubted ; and the 
spreading of the ball in star shape when fired against an 
iron target wa3 urged as proof that the heating may be suffi- 
cient to melt the lead. 

Dr. Augustus Kilster was not satisfied with thig explana- 
tion, and has since been conducting experiments on gunshot 
wounds in animals at the Royal Military School at Spandau, 
the results of which have been published in a late number of 
the Berliner Klinische Wochenschrift. In making the ex- 
periments, a large target was placed behind the animals 
(horses a»d wethers), so that the condition of the bullets 
could be observed after their passage through the bodies. The 
distances were five, twenty, one hundred, and eight hundred 
paces. The arms used were a muzzle-loading sporting rifle 
throwing a pointed bullet, the needle gun, and the Chasse- 
pot, Mauser, and Henry-Martini rifles. The animals were 
first killed by a volley from all the weapons, and subse- 
quently the carcases were used for further experiments. 
Omitting details of interest only to surgeons, the results of 
the investigation may be summed up as follows : 

1. There is no essential difference in the action of bullets 
on the living and on the dead body. Heretofore the opinion 
has been that gunshot wounds are more extensive in the 
living than in the dead body, and that by the wound it can 
ba told whether the injury was done before or after death— 
a position no longer tenable. Owing to the greater tough 
ness of the skin of animals, the aperture of exit is not so 
large as in the human body ; the destruction of the flesh and 
bones, however, is equally extensive. 

2. The extent of the destruction is in inverse ratio to the 
distance, and in direct ratio with the initial velocity of the 
bullet. The sporting rifle made the simplest wounds. Then 
followed the needle gun, the Chassepot, and the Mauser rifle 
Which produced frightful destruction of the bones and soft 
parts. 

3. The destruction of the tissue is produced by the lead 
becoming heated and broken up, but without being melted 
The bullet is mechanically divided, leaving the finer parti- 
cles of lead in the recesses of the wound, while the fragments 
of larger size pass out along with pieces of shattered bone, 
flesh, etc. Most of the Chassepot and Mauser bullets, which 
have the greatest initial velocity, passed through the animals 
bodies reduced by one half or more, and greatly altered in 
shape, making on the target an irregular impression, sur- 
rounded by a crown of small pieces of lead, carrying frag- 
ments of bone, muscle, hair, etc. The wounds made at short 
range were frightful. 

4. The injuries described are made only by bullets of soft 



lead. The Henry-Martini rifle stands alone in using a ball 
of hard lead, or lead mixed with tin in the proportion of 
twelve parts to one. The initial velocity of the ball thrown 
by this rifle is almost as great as that of the Mauser, yet the 
wound produced by it is very much smaller. It makes a 
clean hole through flesh and bone neither shattering the 
bone nor leaving splinters of lead in the course of the wound. 
In one case only did Dr. Kilster find a Henry-Martini bullet 
much misshapen, and that time it remained sticking in, a 
bone. On but one occasion, when fired at a hundred paces, 
did it fail to pass through the longest diameter of a horse, 
while the Muuser bullets frequently remained in the wound?, 
owing to the greater resistance they had to overcome in con- 
sequence of their greater misshapement. 

Having shown that bullets of soft lead fired at short range 
act just like explosive bullets, and that a close combat with 
them can be nothing but a horrible butchery, Dr. Kuster 
protests against their use ; and as a duty to a brave oppo- 
nent, he takes pains to say that the French stand thoroughly 
acquitted of the charge of having committed an act of un- 
worthy and interdicted barbarity. 



WHAT TEMPERATURE KILLS? 
At the present stage of enquiry, the very important bio- 
logical question whether life does or does not ever appear 
otherwise than as a product of antecedent life plainly hinges 
oa the simpler question : What temperature kills ? In other 
words, what degree of heat is certainly fatal to living mat - 
ter ? A boiled egg will not hatch, boiled seeds will not ger- 
minate ; no animal or plant thus far experimented on hras 
been found to survive exposure to boiling water. Yet the 
appearance of living forms within hermetically sealed flasks, 
the contents of which have been boiled ten minutes or more, 
has been observed by too many trustworthy witnesses to be 
longer doubted. The question to be settled is : Are there any 
forms of living matter, germs, seeds, or what not, that can 
endure 212° of temperature by Fahrenheit's scale? And if so, 
what higher temperature certainly kills them? 

The first to attack the problem with scientific thorough- 
ness and care was the acute and learned Abbe Spallanzani, 
something over a hundred years ago. At that time Need- 
ham was advocating the doctrine of spontaneous generation, 
on the strength of experiments similar to those which later 
investigations have made familiar. Spallanzani repeated 
the experiments.and found that the lower infusoria certainly 
would appear within closed vessels previously subjected to 
boiling heat. The organisms themselves were killed by a 
temperature of 108 i° Fah. Unwilling to accept the conclu- 
sion arrived at by Needham, the Abbe assumed that the un- 
known germs of the infusoria must be able to withstand the 
higher temperature, and thereupon set to work to discover 
whether the difference i n the capacity of resisting heat, ima- 
gined to exist in this case between parentB and germs, could 
be justified by the establishment of similar differences in 
heat-resisting capacity between other parent organisms and 
their germs. By a careful series of experiments, he found 
that, while frogs and tadpoles perished at 111° Fah., frogs' 
eggs appeared in some cases to resist the temperature of 
131° Fah. , none, however, surviving 144J° or upwards. 
Aquatic salamanders and fish were likewise killed by water 
having the temperature of 111°. Silkworms' eggs and the 
eggs of the elm moth failed ?to germinate after being heated 
to 140° Fah. The developed worms died at 108J°. Leeches 
perished at 111° ; the nematoids known as vinegar eels, at 
113°; other aquatic worms at 111°, and water fleas at 107°. 
Thus, while about 110° Fah. sufficed to kill matured forms, 
their eggs were not killed under about 140° Fah. 

Observations on seeds and plants were conducted in a 
similar manner, the water being heated slowly and the seeds 
and plants taken out as soon as the desired temperature was 
attained. Not one seed germinated after exposure to boil- 
ing water. Of the corresponding plants a few survived a 
momentary exposure to 156°, none the temperature of 167°. 
(The grades of heat experimented with differed for the most 
part by 5° Reaumur, or 11J° Fab., so that the thermal death 
point was not precisely noted.) 

From these experiments it was manifest that (1) eggs «an 
endure a higher degree of heat than the animals from which 
they are derived : (2) a similar difference exists between 
plants and seeds : (3) seeds and plants resist higher grades of 
heat than eggs and animals. Not a single living thing, 
however, egg or seed, animal or plant, survived a brief ex- 
posure to a moist heat of 212° Fah. 

To the dryness of seeds was evidently due their ability to 
withstand heat better than eggs. Certain eggs resemble 
seed in that they may be dried and yet develope after being 
placed in a suitable damp medium. Might not the germs of 
the lowest animalcules likewise withstand desiccation, and 
in a dry state eixcel seeds in power to bear heat, as the seeds 
excel eggs ? Inasmuch as the germs in question were invisi- 
ble and unknown, they could not be subjected then to the 
test of certain experiment ; and on the ground of their hypo- 
thetical existence and power, Spallanzani was able to refuse 
assent to the probability of the germless origin of living 
matter in the cases under consideration. 

Unfortunately for the panspermatist position ,Spallanzami's 
assumptions are not merely not sustained but are positively 
contradicted by more recent investigations. Professor Bur- 
den Sanderson shows that, so far from being able to with- 
stand desiccation,the germinal particles of bacteria are killed 
by simple exposure for three days to dry air of the low tem- 
perature of 104° Fah., and that the fully formed animalcules 
are deprived of their power of further development by 
thorough desiccation. Further, Dr. Charlton Bastian (who 
reviews this question of the thermal death point of matter 
very fully in the Contemporary Renew for September) has 



shown that all direct experiment, on the power of bacteria 
and their germs to withstand heat, leads to the conclusion 
that they are both killed by a brief exposure to a moist heat 
of 140° Fah. Many investigators, working independently of 
each other, and often without reference to the origin of life 
question, coincide in showing that, with certain peculiar ex- 
ceptions, the temperature of 140° Fah., with moisture, is 
fatal to living matter. 

In very many, if not most, cases the death point is much 
lower. Thus according to the observations of Spallanzani, 
Max Schultze.and Kuhne,simple aquatic organisms die under 
temperatures ranging from 104° to 113° Fah. According to 
Kilhne, elements of the cold-blooded frog are killed at 104°. 
Strieker and Kiihne agree in fixing the thermal death point 
of the tissue elements of warm-blooded man at 111° ; that 
of the tissue elements of plants, according to Max Sehultze 
and Kiihne,is from 116J" to 1181° : while Spallanzani, Liebig, 
Tainowski, and others find that eggs, fungus, spores, and 
bacteria germs are killed at temperatures between 122° and 
140°. 

The exceptional cases are the confervm and allied organ 
isms observed by Dr. Hooker in Sorujkund, flourishing in a 
hot spring of the temperature of 168° Fah. ; others in water 
of 174°, as observed by Captain Strachey in Thibet ; in 185°, 
as observed by Humboldt in La Giinchera ; 190°,as observed 
by Dr. Bremer in California ; and 208°, or 4° below the boil- 
ing point of water at sea level, as observed by Descloizeaux 
in Iceland. 

" It is a well known physical fact," says the late Professor 
Wyman, commenting on the examples of life at high tem- 
peratures above given, " that living beings may be slowly 
transferred to new and widely different conditions without 
injury ; but if the same change is suddenly made, they per- 
ish. In the experiments made in our laboratories, the 
change of conditions is relatively violent, and therefore lia- 
ble to destroy life by its suddenness." 

Even if it were possible for living organisms to with- 
stand suddenly the temperature to which these exceptional 
growths have become inured through long periods of time, 
the difficulty attending the appearance of living forms, in 
hermetically sealed flasks which have been previously heated 
as high as 275° Fah,, as recorded in Dr. Bastian's latest ex- 
periments, would not appear to be greatly lessened. The 
evidence is overwhelmingly against the survival of living 
matter after prolonged boiling, much less after exposure it 
a temperature sixty degrees higher. 

SCIENTIFIC AND PRACTICAL INFORMATION, 



WOBKING MEN'S HEALTH, 

From a report of Dr. Waller Lewis, a noted English phy- 
sician, regarding the irealth" 15t "Wench working men, it ap- 
pears that the percentage of deaths from consumption, in 
1,000 cases collated, is for various trades as follows : Ex- 
posed to vegetable or mineral emanations, 176 ; to dust and 
fine particles, 145 ; sedentary occupations, 140 ; employed in 
close workshops, 138 ; exposed to hot and dry air, 127 ; re 
quiring active muscular exercise, 89 ; requiring exertion of 
voice, 75 ; working in open air, 73 ; exposed to animal ema 
nations, 60; the remainder being made up of persons work- 
ing in a stooping posture, exposed to sudden movements of 
the arms, or exposed to watery vapors. Concerning the 
effect of various employments on the eyesight, it seems that 
the sense is injured by those working with polished metals, 
looking glasses, etc. The smallness of objects and intensity 
of direct or reflected light is also a cause of impaired vision ; 
while astronomers who study the sun have become totally 
blind, and opticians who daily exercise and test spectacles, 
etc., engravers, watchmakers, etc , are liable to amaurosis 
and amblyopia. 

THE POPULATION OF CHINA. 

Abbe David, who has recently devoted some years to the 
the exploration of Chinese territory and the study of the 
people, says that the estimate of statisticians that the total 
population of the Chinese Empire ia but 100,000,000 souls is 
entirely incorrect. The error is due to the terrible ravages 
inade in certain small political divisions, which have rebelled 
at times, and in which wholesale massacres have reduced 
the inhabitants to one half and in some cases one fifth their 
former numerical strength. The province of Kiangsi is, 
however, the least populated,and the average of each canton 
therein is 4,000 people. There are 4,345 cantons, making an 
approximate total of 17,380,000 inhabitants. Among the 18 
provinces of the Empire, it is certain that several largely ex- 
ceed Kiangsi in population ; but taking the above given aggre- 
gate as a unit, there must be at least 300,000,000 individuals 
in the country. 

ACTION OF SULPHURIC ACID ON LEAD, 

From recBnt experiments by H. A. Mallard, it appears that 
acids below 61° Baume, concentrate by boiling until they 
attain a temperature of 433° Fah., or that at which acids at 
61° Baume boil. They then attack lead, producing sulphur- 
ous acid and some sulphate of the metal. Acids above 61° 
Baume and below 65'5° Baume concentrate by ebullition up 
to 780° Fah., the boiling point of acids of the latter density, 
when they attack lead, producing sulphate of lead, sulphur- 
ous acid, and a little sulphur. Acids of 65 5° Baume at 482° 
Fah. also attack lead, producing the results last mentioned. 



The East River Bridge. — It is expected that in four 
weeks from this date the Brooklyn tower of the East River 
bridge will be completed. On October 24 a bight of 259 
feet had been attained, and there were seven more courses, 
about 14 feet, of stone to ba added. The anchorage on the 
Brooklyn side is aleo in a forward state. 
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PEAS THREE THOUSAND YEARS OLD. 

In the course of late explorations in the ancient ruins of 
Egypt, General Anderson, an English traveler, found, in- 
closed in a sarcophagus beside a mummy, a few dry peas, 
which he preserved carefully and, on his return to Great 
Britain, planted in the rich soil of the Island of Guernsey. 
The seeds germinated, and soon two little plants appeared, 
from which, at maturity, sufficient peas were gathered to 
plant quite a large tract of ground in the following season. 

gome of the plants thus raised have attained a hight of 
over six feet, and have been loaded with blossoms of exqui- 
site odor, and of a delicate rose tint. The pecu- 
liar feature of the growth is the stem, which is 
small near the root but increases greatly in size as 
it ascends, requiring a support to sustain it up- 
right. The pods, instead of being distributed 
around all portions of the stem as in the ordinary 
plant, are grouped (as shown in our engraving, 
extracted from the London Graphic) about the up- 
per extremity. 

The vegetable, it is said, belongs to the ordina- 
ry garden variety ; but from its presenting the 
very distinctive differences above noted, it seems 
worthy of close botanical examination. The peas 
are of remarkably fine flavor, excelling in delicacy 
those of the choicest known varieties. 



Apparatus for Breathing; Rarefied Air. 
M. Bert, whose interesting researches of the effects upon 
animal life of compressed and of rarefied air we have fully 
described, suggests a simple device for use by travelers as- 
cending high mountains or by aeronauts. It consists of a 
Y tube, one arm of which is connected with an oxygen bag 
made of inelastic material. The other arm is open to the 
atmosphere; and in a rounded portion inside, near its junc- 
tion with the balance of the device, is a small balloon of 
elastic material filled with ordinary air. The mouth is ap- 
plied to the end of the straight part of the Y. As the eleva- 



Discoverles by the Wheeler Exploring 
Expedition. 

Professor Cope and Dr. Yarrow, of the Wheeler 
Expedition, have unearthed, in the valleys of the 
San Juan river, another immense deposit of fossil 
remains of prehistoric animals. A large number 
of vertebrates of enormous size, and of genera 
unknown to Science, have been found, together 
with others of very rare species, including skele- 
tons of mastodons and mammoths, in a very per- 
fect state of preservation. The fruits of the dis- 
covery are not yet classified and arranged, go that 
a complete list cannot be given ; but specimens 
have been forwarded to Washington, where, we 
understand, the naturalists have already begun 
work upon them. The entire collection is said to 
be a most valuable contribution to palaeontology, 
and will add greatly to our knowledge of that 
branch of Science. We notice, also, that the in- 
vestigations as to the living animals of the coun- 
try explored, are meeting with excellent results. 
As many as 1,000 birds' skins have been obtained, 
including several of new varieties of birds. Five 
new species of fishes, it is said, have also been 
discovered. 



Waterproofing; Compound, 

This compound is prepared by melting paraf- 
fin and adding gradually a suitable drying oil, 
stirring well to insure intimate mixture; it is 
then poured into molds the shape of bricks or 
blocks, and allowed to cool. The fabric to be rendered wa- 
terproof is rubbed over with a block of the compound, 
warming the rubbing face gently if the atmosphere is cold, 
and then ironing the cloth with a warm iron, or passing it 
between hot rollers. The application of this compound to 
leather and textile and felted fabrics is said to give excellent 
results, as, although it renders the cloth thoroughly water- 
proof, it is not impervious to air. 

» i i i » 

THE AERIAL SCREW. 

Under this name, M. De Ponvielle has constructed an ap- 
paratus for testing the powers of various electric batteries, 
Using a winged screw, in the form of a Bhip's propeller, he 
is enabled, by counting the rotations, to ascertain accurately 
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the power of any motor which he may apply to it. Our en- 
graving shows clearly the manner of its use. With a 
screw of 12 inches diameter and a motor of three mag- 
nets weighing about 2 lbs. each, a speed of rotation of 5 
turns per second was obtained from a battery equivalent to 
6 Grove's elements. The speed can be minutely and pre- 
cisely adjusted by varying the battery power, and experi- 
ments on the size and pitch of the blades of propellers can 
be readily made. The inventor, in La Nature, recommends it 
to Mr. Bowdler's notice, believing that it would be useful to 
him in his military balloon experiments, of which we gave 
an illustrated description on page 67 of our current vo- 
lume. 



PLANT GROWN FROM A MUMMY PEA. 

tion of the person using the apparatus increases, the ball in 
the tube expands, owing to the decreased air pressure, and 
hence closes the orifice leading to the surrounding atmos- 
phere. The supply for the lungs is therefore drawn in a 
greater proportion from the oxygen receiver, enabling the 
functions of respiration to continue without uneasiness. 

— -■« > ■ 

Non-Corrosive Pipes and Plates. 
A recent patent by W. A. Shaw, of New York city, has 
for its object to protect tubes or metal plates from corrosion 
by associating with them other metals or alloys, the presence 
of which renders the entire combination passive. It is known 
that the presence of platinum protects iron from corrosion, 
and that zinc will partially protect iron and copper. An in- 
stance of the last named fact is the well known appli- 
cation, by Sir Humphrey Davy, in sheathing vessels. 
One method of carrying out the present invention 
is to make a pipe or tube of any one or more of the 
ductile metals, by drawing, rolling, or by pressing 
said metals out of a cylinder through a die. At the 
same time this operation is being performed, a rib- 
bon, band, or wire of a protecting metal or metals 
is drawn through the die with the tube under treat 
ment, emerging therewith, either wholly or partial 
ly inlaid within the inside surface of the tube. One 
or more such bands may be thus inlaid, and they 
may be alike, or of different metals. The inlaid 
bands may be embedded in the shell of the pipe, so 
as to be flush with the surface thereof, or they may 
be allowed to project, so as to present a greater 
amount of protecting surface. 

It is alleged by the inventor that, when strips of 
lead and tin are simultaneously exposed to the ac- 
tion of water, the presence of the tin effectually 
protects the lead from corrosion, and that there is 
practically no corrosiv e action upon these metals when asso- 
ciated in this manner. 



Changes of the Sun's Apparent Diameter. 

The question of whether the sun's apparent diameter is 
subject to any changes which can be detected by observation 
is discussed in the American Journal of Science and Arts by 
Professors Newcomb and Holden. The calculations of these 
astronomers indicate that during some years (1864 and 1870, 
for instance) there was a tendency to a ten hour vibration of 
the solar diameter. The conclusion, however, is that this 
correspondence cannot be attributed to anything but 
chance. 



New Railway Refrigerating; Car. 

Trial was made recently on the Great Western Railway, 
Eng. , of a car, the invention of Captain Acklom, for the trans- 
port of meat in a purer and colder air than in the ordinary 
close cars, so as to preserve the freshness of the carcases. 
The car does not differ much in appearance from an ordinary 
railway wagon, and the patentee claims that it can be built 
at little more expense, and filled on occasion with any class 
of merchandise for which an artificially cooled temperature 
is not required. The body of the car consists of a double 
paneling of galvanized iron network, with the space between 
filled with two couches of inodorous absorbent 
felt, the outer one four layers thick, and the inner 
one, an inch apart from it, but a single layer. 
The mesh of the external panel is much larger 
than the corresponding mesh inside, in order to 
permit free ingress to the heat and atmosphere. 
The inner panel alone forms a ceiling to the cham- 
ber, and is covered with the felt, but with an in- 
terval of a couple of inches between its surface 
and the arched outer roof. The object of this ar- 
rangement is to admit the passage of a current of 
air when the car is in motion. Underneath is a 
tank from which water is driven by a forcing 
pump to a covered galvanized iron gutter, running 
round the edge of the roof, between the panels ; 
the outer felt is lipped in this gutter, so that the 
water is bound to percolate through it to a metal- 
lined groove below, which returns the drip to the 
tank. The atmosphere coming in contact with 
the saturated felt causes evaporation, and lowers 
the temperature within, while the single inner 
layer of dry felt preserves the meat from mois- 
ture; and it is a curious fact, the warmer the wea- 
ther is, the quicker the evaporation, and conse- 
quently the cooler the interior. The carcases are 
strung up on a row of double hooks inside, as in 
a butcher's stall, and it is stated that one car can 
carry those of 17^ bullocks, or eight tuns of meat. 
The trial may be pronounced satisfactory, al- 
though the car is still susceptible of improve- 
ments, the thermometer suspended within it hav- 
ing registered only 62° Fah., while that of the 
outer atmosphere was ten degrees higher. Cap- 
tain Acklom undertakes to supply provisions 
sound and sweet to the salesman, even in the 
heat of the dog days, and to carry fish and newly 
killed meat two or three days, if necessary, un- 
tainted. Poultry, milk, vegetables, and fruit can 
also be transported, in all their freshness, in this 
felt convenience. 

M. DE GROOF'S PARACHUTE. 
On page 99 of our current volume, we men- 
tioned the death of Vincent De Groof, who waB 
thrown, from a flying parachute of his own con- 
struction, from a hight of 80 feet to the ground and 
instantly killed. We now publish an engraving 
of the invention, which was, in general plan, an imitation 
of a bat's wings, the framework being made of cane, and 
the intervening membrane of stout waterproof silk. "The 
wings were altogether 37 feet long, with an average breadth 
of 4 feet. The tail was 18 feet by 3 feet. These wings were 
inserted into two hinged frames, attached to a wooden stand, 
upon which the aeronaut took his place. He had three le- 
vers, which he worked by hand, to give his machine propul- 
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sion or guidance, as might be required. His theory was that, 
having started from a' given hight, he could manage his de- 
scent so as to reach the earth by a sort of inclined swooping 
motion, without risk of concussion." — Illustrated London 
Nsws. 
The result to the constructor is given above. 

The Metropolitan Railway of Constantinople is nearly 
completed. The brickwork of the tunnel, from Pera to Ga 
latz, has been finished, and the rails are now being laid. 
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THE RUINS OF TROY. 

The researches of Dr. Sehliemann, on the supposed site of 
the city of ancient Troy, have recently been rewarded by dis- 
coveries which have a worldwide interest, proving not only 
the existence of the city, so often and so strenuously assert- 
ed to be purely mythical, but the general accuracy both of 
the Homeric and Virgilian, the Greek and Latin, accounts of 
the people, their celebrated citadel, and its ten years' siege. 
These revelations prove incontrovertibly that the site of the 
city .supposed by Herodotus, Xenophsn, Plutarch, and many 
other writers to be on the hights now called Hissarlik, was 
accurately laid down by those wri- 
ters. 

Indications of a destruction by 
fire, terrible enough to have justi- 
fied Virgil's tremendous descrip- 
tion, have also been found ; and the 
Trojan goddess (Minerva) is ex- 
hibited, in the form of her favorite 
owl, on vases and earthenware 
utensils, on metal implements and 
trophies, and in every possible 
form. 

Several large earthen jars, of pe- 
culiar shape, were discovered by 
Dr. Sehliemann; and we publish 
an engraving of them in situ, for 
which we are indebted to La Na- 
ture. 



comfort the passengers within it may enjoy will be due not 
to the action of the cabin, but to its position in the mid 
length of the ship, where vertical motion is reduced to a 
minimum. — The Engineer. 



Preserving; Gum Arabic Mucilage. 

A writer in the Journal of Pharmacy states that the insta- 
bility of mucilage of gum arabic may be overcome by mixing 
with tolu water. Tolu water is prepared by rubbing two 
fluid drams saturated tincture of tolu with four drams 
carbonate of magnesia, and then adding two pints of water, 



New Steamer. 

A new and economical steamer, 
named the Ferdinand Vandertael- 
en, has lately been built and tried 
at South Shields, England. Her 
length is 273 feet; breadth, 34 
feet, and depth, 24 feet 6 inches. 
The diameters of"the cylinders are : 
high pressure 32 inches, and low 
pressure 60 inches, 3 feet stroke , 
working pressure, 70 lbs. per square 
inch; the maximum power deve- 
loped was 395 in the high pressure 
and 408 in the low pressure en- 
gines, making a total of 803 indi- 
cated horse power. The. coal burnt 

during the test was at the rate of 880 lbs. per hour, or l - 54 
lbs. per indicated horse power per hour. The speed of the 
ship, ascertained by the patent log, was 11 knots per hour. 
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Predicted Failure of the Bessemer Swinging Saloon. 

Our own experience at sea in all sorts of weather and in 
all kinds of boats — from a fisherman's coble in a chopping 
sea to the Irish mail boats in a gale — leads us to hold as a 
matter of faith that rolling does not cause sea sickness in 
even the most delicate organization, and that pitching dees. 
The original Bessemer saloon provided for pitching as well 
as rolling, but the saloon as fitted on board the Bessemer can 
move athwart ship only, and consequently deals only with 
rolling. Mr. Bessemer has, in a word, abandoned the idea 
of contending with the true cause of sea sickness, and con- 
fined his attention to combating what is a very secondary 
evil indeed, if it can be called an evil in any sense as regards 
the causation of seasickness. This being the case, a passen- 
ger on the deck abreast the saloon will be just as likely to 
escape the horrors of a Channel passage as if he were in the 
saloon, except in so far as the rolling of a vessel of such 
great width may in a measure approximate, in its effects on 
any one standing near the bulwarks, to the pitching motion 
of a shorter ship. The reason why pitching causes discom- 
fort is, physicians tell us, because the contents of the abdo- 
men rise by their own inertia, to speak a little incorrectly, 
against the descending diaphragm. The motion of a pitch- 
ing ship in a gale is very considerable. Thus it has been 
shown that the taffrail of an American liner often falls 
through a vertical space of 30 feet in about one second when 
running in a heavy sea. The effect of such a drop as this is, 
beyond all comparison, more severe than anything rolling 
produces. We do not think that Mr. Bessemer was unwise 
to abandon that portion of his original scheme which dealt 
with pitching. It is very difficult, indeed, to see how, on 
the one hand, he could have retained it and a reasonably 
light 'draft of water together, and, on the other, of what 
possible utility it would be in his ship. The swinging cabin 
is already amidships, and will therafore have the least pos- 
sible motion ; and what remains, consisting as it does of the 
bodily rise and fall of the ship as she mounts a wave or it 
passes from beneath her, could not be affected by any me- 
chanical expedient placed at mid length. To be really use 
fol, the swinging saloon should be nearly aB long as the 
ship, and at the same time narrow ; and it should be so bal- 
anced, like a scale beam, and so geared that, however much 
the bows and stern of the hull rose and fell, the swinging 
deck would remain approximately horizontal. Thus, sup- 
pose that such a saloon was fitted to an Atlantic mail steamer, 
then a passenger berthed aft, instead of rising and falling 
through a range of 20 feet or so, perhaps six or eight times 
a minute with varying velocities, would always remain prac- 
tically at rest, the ship alone rising and falling. Again, if it 
were possible, a small saloon near the bow might be mounted, 
sa-y, on a hydraulic ram, and caused to apparently rise and 
fall, but really to remain motionless, while the ship pitched. 
In a saloon fitted in this way we believe that perfect immu- 
nity fron sea sickness, or nearly so, might be secured. But 
Mr. Bessemer has done nothing of the kind, and his swing- 
ng cabin will be correspondingly inefficient, Whatever 



EARTHENWARE JARS FOUND IN THE RUINS OP TROY 

and filtering. It is believed that tolu prevents changes in 
liquids upon the same principle and as effectually as benzoin 
obviates rancidity in unctuous substances. Its preservative 
influence might be utilized in the preparation of many sirups 
and mixtures which are remarkable for instability. 
■ i >i ■ ■ — — 



UNIVERSAL ANGLE BRICKS. 

In order to build oblique angles in constructing brick 
walls, the usual plan is to have bricks specially made for 
the purpose (if the work be carried on during the brick- 
making season), or else to have the ordinary shaped bricks 
ground to the required form. That this entails trouble, de- 
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Fig. 3) forms an acute angle. Referring to Fig. 1, the same 
shape, X, is combined with whole bricks to make an obtuse 
angle. It should also be noticed that the method of laying 
the bricks results in forming a perfect bond ; thus.in Fig. 1, 
the second brick, X, from the top, instead of having its 
square portion directly under the corresponding part of the 
brick of like shape immediately above, has it on the oppo- 
site wing of the angle, at D. The fourth brick also has its 
square end on the same side, and the intervening space is 
filled with a common brick, E. In Fig. 4, both bricks are of 
particular form. A 2 has one end formed to certain angles, 
and A 1 is somewhat similar to X, 
though having certain easily detec- 
ted points of difference. 

In Fig. 2 a combination of forms 
A 1 , A 2 , C 1 , and C 2 is shown, the 
mode of making the bond being as 
already described. Thus brick b of 
forms C 1 and C 2 are uppermost 
then forms A 1 and A 2 succeed, and 
so on alternately. 

In Fig. 1 the result is a neat an 
gle, ornamented beside with a bead- 
ing ; while in Fig. 2 the bead is ren- 
dered more ornate by alternating 
the forms A 1 and C 1 . A handsome 
finish is thus given to the junction 
of the wallB. 

These bricks are, of course, sus- 
ceptible of a variety of modifica- 
tions in form, adapted to different 
classes of structures. It will readi- 
ly be seen, however, that the prin- 
ciple is such as to enable any de- 
sired angle to be built without 
changing the figures of the bricks 
as produced by the manufacturers. 
The inventor is Joseph E. Bil- 
lings, of 33 School street, Boston, 
Maes., to whom all communications 
with reference to obtaining rights 
to manufacture, or for further in- 
formation with regard to the uses 
and capabilities of the bricks, may 
be addressed. Patented September 
1, 1874. 
We understand that arrangements are now in progress 
for manufacturing in New York, Boston, and Philadelphia. 



Mind Reading. 

The professors of Yale College, New Haven, Conn., have 
lately been entertained by the performances of J. R. Brown, 
the mind reader. The learned professors indulged in hiding 
coins, pencils, cards, etc., in books, corners, and drawers. 
Brown was then placed en rapport with the hidee, that is, he 
took the hand of the person who hid the article, or took hold 
of a line held by that person. Brown, although blindfolded, 
would lead the individual to the exact spot, and find the 
article. Professor Thacher purposely imagined a pain 
located under his nose. Brown immediately placed his fin- 
ger in the precise spot. Professor Marsh imagined a par- 
ticular word, wrote it on paper, and gave it to another person. 
Brown spelled it out at once by pointing to the respective 
letters in an alphabet written on a blackboard. The venera- 
ble Ex President Woolsey concealed a coin under some 
books, but his mind was probably hazy, for Brown could not 
quite find it, though he came near the spot. But when put 
en rapport with a younger man, Professor Whitney, Brown 
immediately found the coin. Professor Brewer placed a tape 
measure in a distant apartment ; Brown promptly went, blind- 
folded, to the place and found the article. Professor Fisher 
gave a pencil case to Professor Johnson, who gave it to Pro- 
fessor Thacher, who concealed the article. Brown led the 
latter directly to the spot, and found the pencil. Piofessor 
Lyman held a paper on which words were written by Profes- 
sor Fisher, and, blindfolded, Brown spelled the words with- 
out difficulty ! Having witnessed so many of these curious 
experiments, it is to ba hoped that the learned professors of 
Yale will be able to explain how they are done. 



lay, and expense, masons and architects are generally well 
aware ; and hence no further reasons are needed for direct- 
ing attention to a recent invention, which is designed to ob- 
viate the difficulties mentioned. 

It is proposed to manufacture the brick in the forms 
marked X, A 1 , A 2 ,in Figs. 8 and 4. With X, an ordinary brick, 
with one corner broken off (laid beside it, as shown at E, 



Artificial Bone Black. ' 

The only process which allows of producing artificial de- 
colorizing charcoals, approaching, in their properties to bone 
black, consists in impregnating woody matters with phos- 
phate of lime dissolved in hydrochloric acid. The phos- 
phates are thus distributed as they are in natural bones. The 
mass thus prepared is ignited. The difficulty consists in 
obtaining products of a sufficient density and mineral rich- 
ness, and free from foreign salts. The charcoal obtained has 
to be washed in excess of water to remove chloride of cal- 
cium, if poor coprolites have been employed. The author 
uses the coprolites found in small granules in the gray phos- 
phatic chalk of Ciply. — M. Melsens. 

*-t+t~* 

In our article on the hydraulic ram, page 259 of the current 
volume, the first part of the description of Fig. 4 should read 
as follows : The pipe, A, leads to a source of supply higher 
than the ram, and the pipe, B, connects with the place which 
is to be drained. The distance from the end of the pipe, B, 
to the valve, D, must not be greater than the hight to which 
water will rise in a vacuum. 



From a late report of our diplomatic representatives in 
Paris, it appears that the commerce of the United States with 
that city reaches an aggiegate of seventy millions of dollar* 
per year, 
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ASTRONOMICAL NOTES. 

Observatory of Vassar College. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Positions of Planets for November, 18 74. 
Mercury. 

Mercury rises on the 1st of November at 8h. ;!7m. A. M,, 
and sets at 5h. 39m. P. M. On the30th,Mercury rises at5h. 
23m. A. M., and sets at 3h. 33m. P. M. It cannot, there- 
fore, be seen in the early part of the month, and in the lat- 
ter part should be looked for in the morning. 
Venus. 

Venuais at its greatest brilliancy on the 2d of November, 
when it comes to meridian or souths at about half paBt two 
in the afternoon. It rises on the 1st at lOh. 22m. A. M.,and 
sets at 6h. 36m. P. M. On the 30th, it rises at 8h. 23m, 
A. M., and sets at 5h. 7m. P. M. 

It should be observed in the early part of the month, and 
can be seen, a very conspicuous object, in the southwest. 
Mars. 

Mars is not well situated for observation. It rises on the 
1st at 3h. 11m. A. M., and sets at 8h. 21m. P. M., coming 
to the meridian in the daytime. On the 31st, Mars rises at 
2h. 48m. A. M., and sets at 2h. 6m. P. M. 
Jupiter. 

Jupiter is not well situated for observation ; and according 
to the American Nautical Almanac, its satellites cannot be 
seen before the 5th of November. It rises on the 1st at 4h. 
46m. A. M. , and sets at 4h. 2m. P. M. On the 30th, Jupi- 
ter rises at 3h.21m. A. M. . and sets at 2h. 22m. P. M. 
Saturn, 

Although Saturn is very far south in declination, it is 
well situated for observation, and will richly repay any one 
who looks at it, with the aid only of a small telescope. The 
ring is so situated that the base can be seen both above and 
below its plane, and on fine evenings the division of the 
ring can be traced. A telescope whose object glaBS is two or 
three inches in diameter will show the ring, and possibly 
the largest satellite, Titan. With a large telescope, the 
other satellites are seen as very minute points of light. 

Saturn rises on the 1st at Ih. 10m. P. M., and sets at lOh. 
46m. P. M. On the 30th, Saturn rises at 39m. before noon, 
and sets at 9 o'clock P. M. 

Uranus, 

Uranus rises at llh, 22i*. P. M., and sets at lh. 28m. 
P. M. of the nest day. On the 30th, Uranus rises at 9h. 
28m. P. M., and sets a little before noon the next day. As it 
is in northern declination about 17°, it attains a good hight, 
and can be seen on the meridian in the early morning. 
Neptune. 

Neptune cannot be seen without a good telescope. On 
1st, it rises at 4h. 32m. P. M., and sets at 5 h. 40m. A.M. On 
the 30th, it rises at 2h. 36m. P. M,, and sets at 3b. 42m. next 
morning. 

Sun Spots. 

The record is from October 2 to Ostober 19 inclusive ; but 
owing to cloudy days, photographs have bean taken only on 
the 2d, 3d, 5th, 9th, 12lb, 16th, 17th, and 19th. On the 2d a 
group of spots, comprising three of good size and several 
smaller, was seen within the eastern limb and below the 
center. Pictures of the 3d and 5th showed the same group 
moving across the disk with the revolution of the sun on 
its axis. On the 9th, the same group appeared just within 
the western limb, the three largest spots elongated and the 
faculse very marked. Two pairs of small spots were also 
seen following the group, one above and the other below the 
sun's equator. On the 12th, all the spots seen in the last 
picture had disappeared except the lower pair, which had in- 
creased in size. On the 15th, appeared another pair, of about 
the same size as those laBt seen, and a single spot just with- 
in the eastern limb. On the 16th, the same spots, with an- 
other nearer the eastern limb, and on the 17th still another 
at the east and lower. On the 19th,uo change was perceived 
except that caused by the sun's motion. 

Barometer and Thermometer, 

The meteorological journal from Sept. 20 to Oct. 17 
gives the highest barometer, Oct. 15, 30'36 ; the lowest 
barometer, Sept. 29, 29'46 ; the highest thermometer, Sept. 
25, at 2 P. M., 73"; the lowest thermometer, Oct. 15 at 7 
A. M., 27-5°. 

Amount of Rain, 

The rain which fell during Sept. 20 amounted to 1'8 
inches. 

The rain which fell during the night of Sept. 28 and the 
day of Sept. 29 amounted to 42 inches. 

The rain which fell during the day of Oct. 2 amounted 
to 11 inches. 

The rain which fell between the night of Oct. 6 and the 
morning of Oct. 9 amounted to 1 '5 inches. 

The rain which fell during the night of Oct. 9 and the 
day of Oct. 10 amounted to 0'21 inches. 

m H i — 

Effect of Gases In the Coagulation of the Blood. 

MM. Mathieu and Urban give the following conclusions 
as the results of their studies into the above Bubject: Blood 
deprived of carbonic acid by exosmose or by any other pro 
cess does not coagulate until it regains the gas thus lost. 
The affinity of the blood globules for carbonic acid is evi- 
dent. The coloring matter of the blood fixes the gas as 
readily as it does oxygen. Both oxygen and carbonic acid 
gases are occluded in the red globules. The coagulation of 
the blood by supersaturation is produced in pulmonary aB- 
phyxia, after a stoppage or extreme slowing of the circula 
tion and after inflammation. The examination of different 



processes of spontaneous coagulation happening during life 
establishes a relation between the formation of fibrinous 
clots and the accumulation of carbonic acid in the blood, or 
the alteration of the organs charged with the elimination of 
the same. 
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The Plumber's Defence. 

To the Editor of the Scientific American : 

Bearing cheerful testimony to your general fairness, can- 
dor, and good nature, it is to be regretted that they have failed 
you in treating this tender subject. Our unfortunate occu- 
pation seems to have achieved a painful and unenviable pro- 
minence of late, by beingmade the target of savagely jocose 
and furiously sarcastic attacks. 

Just complaints of the imperfect work of plumbers may 
be accounted for by the amazing want of judgment the 
owner of a houBe containing modern improvements displays 
in the selection of a plumber. If he becomes the owner of 
a horse, the blacksmith who shall shoe him is chosen after 
a most thorough investigation into his meiits, and after con 
sultation and advice with posted friends. If he be the pos- 
sessor of a fine watch, the artificer who shall regulate, clean, 
and rapair it is selected with great care, and on no account 
will it be entrusted to a new or unknown party. But if the 
same man builds a new house, or buys an old one requiring 
repairs to its plumbing, straightway he rushes round to 
searchtafter — the best plumber ? Far from it. He has heard 
that all plumbers are robbers, and he is going to find a cheap 
man if it takes a month. Of course he succeeds, and of 
coui'Be he gets a botched job. Or, more fatal blunder still, 
purposing to save bother, he permits or requires the builder 
to include plumbing in his estimate, thereby making it to 
the strong interest of the builder to put in the cheapest 
plumbing that will pass inspection. 

No one but an expert can tell by inspection whether 
plumbing is well or ill done. The incompetence of archi 
tects and building superintendents in this respect is well 
known and frankly confessed by the best of them, who do 
not feel obliged (as third rate men generally do) to know 
everything. The writer has known of pipes one and two 
grades lighter than the specifications called for being put in 
under the very eyes of architects, who were thoroughly hon- 
est and could not havebsen suborned to wink at the evasion 
had they known it. 

The employment of the cheapest mechanics who can be 
made to pass muster and the too rapid pushing of the work 
make it impossible to thoroughly test the material and work- 
manship as it progresses. Solid or leaky joints are not the 
worst, though perhaps they are the most annoying, effects of 
a bad job of plumbing. They are apparent at once, and the 
contractor is obliged to put them in order ; but a job put up 
with light or inferior material runs very well for a while, 
until constant expansion by continued pressure produces a 
burst. This is no sooner repaired than another appears, and 
another, and the jobber who has been called in (and who may 
be an entirely different party from the one who did the 
original job) getsall the blame of not being able to " fix a pipe 
so that it will stay fixed." 

Much complaint is made of the exorbitant charges of 
plumbers, mainly in jobbing or small work. As honeBt me- 
chanics do notmake exorbitant charges any more than hon- 
est men pick pockets, it only remains to explain why hon- 
est charges are sometimes high. A customer calls to say 
that a faucet is out of order. Desiring to find out accurate- 
ly what is to be done, you ask how it operates: "Oh, it 
just drips constantly; won't shut off !" " Well, does it turn 
to a stop, or will the handle revolve continually ?" He 
"don't know." You suggest sending a new faucet, in case 
it Bhould be needed. With a look of excessive sharpness, he 
exclaims: " No, you don't. Your men would soon find a way 
to make it necessary. A little packing is all you want." As 
a decent self-respect stops argument here, the workmen are 
sent out. Upon reaching the job (perhaps miles away), the 
thread is found to be stripped or the wings worn off, and the 
faucet worthless. The helper is dispatched for a new one 
and the time charged . When the billis presented, the agony 
is fiarful. "Your man just sat around and talked to the 
girls, while the boy went after something. Do you 
suppose I am going to stand that?" Another customer 
drops in and says that his wife wants a plumber sent up. 
"Don't know what's the matter. Keckon its something 
about the cocks." A man with proper tools for soldering, 
packing, etc. , is sent up, and finds that a water cloBet or 
drain is choked, or perhaps that the gas leaks ; and the tools- 
he has (usually a good load) are not at all that he needs. 
More delay and more of the running, which so exasperates 
the unfortunate customer. Who is to blame? 

It is true that much incompetence and dishonesty do ex- 
ist, and probably will until competence and honesty are 
better paid. The mechanic who promptly, faithfully, and 
carefully looks after his work is worthy of his hire, even if 
the price is a little higher than that of the incompetent and 
careless. Probably the touchstone of the whole matter is 
contained in your aspiration for " a plumber who will do 
his work well at a moderate cost." If a man thoroughly 
and faithfully superintends his workmen, he is no more re- 
sponsible for the original cost of his work than his custom- 
ers are. His materials, of lead, iron, brass, and copper man- 
ipulated to a high degree, are expensive in the nature of 
things, and bills including these will necessarily be large. 
If your wish could be modified to a desire for a plumber 
who will faithfully execute his work and be content with a 
reasonable profit, it may be confidently expected that by 
patient searching you will find him out. 



When it becomes the practice to bestow upon honesty, abi 
lity, and industry the premium which they earn and deserve 
parties who can " fill the bill" will abound. 

I feel that the spirit of the foregoing remarks has a wider 
range and larger application than the immediate subject of 
discussion. C. C. Dewstoe. 

Cleveland, Ohio. 



The Machinery at the Pair. 

To the Editor of the Scientific American : 

Your correspondent " Esor," writing in your iBSue of Octo- 
ber 1 7, concluded his remarks, in regard to an axle lathe of 
our manufacture, as follows : 

" On the tool post, however, is a taper washer, by means 
of which to regulate the hight of the turning tool. With 
such a washer, it is impossible to put this lathe to the full 
duty it will perform, because, the face of the washer not 
being parallel or level with the face of the holding screw, 
the tool is not so firmly clamped as a heavy duty will 
require. The centers are not yet turned up, indicating that 
it is not intended to put any work on the lathe, an omission 
to be regretted." 

We take no offense at just criticism ; but we beg to df mur 
to the statement that " it is impossible to put this lathe to 
the full duty," etc. Very nearly two hundred and fifty of 
these lathes, built by us in the paBt thirteen years, all with 
substantially the same arrangement for adjusting and hold- 
ing the tool, have been put into operation in the United 
States, Canada, Cuba, and South America. No complaint 
has ever reached us as to difficulty in holding the tool. 

Twenty complete and well fitted axles have in a number 
of shops been turned on one lathe in ten hours ; even this 
has been exceeded in some instances ; in one case, twelve 
were turned in five hours. This we consider tolerably 
" heavy duty," and think the tool must have been " firmly 
clamped" at pretty short intervals, without much delay or 
difficulty. 

Ab regards the omission to put work into the lathe during 
the exhibition, it would plainly be impracticable, in such a 
place, to Bupply it with material, even for a small proportion 
of the time : a circumstance which we regret as much as 
any one. Wm. B. Bement & Son. 

Philadelphia, Pa. 



Rapid Kail way Traveling;. 

To the Editor of the Scientific American: 

A train consisting of three cars, drawn by engine 97, 
driven by Joseph Losey, ran from E&ston, Pa., to Jersey 
City, a distance of 74 miles, in 79 minutes running time, an 
average of 56£ miles per hour. This does not show full 
speed, as three stops were made ; and although I have 
deducted the actual time that was lost at the stations, there 
has been no allowance made for slowing down and getting 
under headway again. The distance from White Houee to 
North Branch, 4^ ¥ miles, was run in exactly 4 minutes. The 
road between the last named points is comparatively straight 
and level; the time was taken accurately at both stations, 
and by stop watches on the train. 

The engine, an anthracite coal burner, was originally of 
the Grant pattern, with 16 inch cylinders. She has been 
rebuilt, and her cylinders now are 17 by 22 inches, and her 
drivers are 5 feet 10 inches over the tyres. 

Hampton Junction, N. J. Charles Ward. 



The Eucalyptus and the Phylloxera. 

To the Editor of the Scientific American : 

I have been informed that the Tasmanian blue gum tree 
{eucalyptus globulus) is acclimated in the southern portion of 
France. In that territory, possibly in the immediate vicinity 
of trees of^that species, there are large numbers of cultivated 
grapevines. Perhaps it would be well to examine the grape- 
vines so located and ascertain if they are exempt from the 
ravages of the phylloxera. The blue gum trees appear to be 
suitable for the vineyard : they grow rapidly, straight, and 
firm, and would afford an admirable support for the wire ; they 
cast no injurious amount of shade, and are known to be an 
antidote for that vapor of parasites called miasma. 

New York city. Robert Bruce Stuart. 

•-•-€>-»-«» • 

Cable Telegraphy. 

To the Editor of the Scientific American : 

Iu your last issue you print a paper read before the Brit- 
ish Association by W. K. Winter on an improvement in 
cable telegraphy. 

Allow me to state that the principle shown wag invented 
by myself and patented both in England and this country 
some three years ago. It is used by the Automatic Telegraph 
Company of New York. Thomas A. Edison. 

Newark, N. J. 



The surgeons of the Hotel Dieu at Montpeller, France, 
have had for some time past a queer case on their hands, of 
a young man who swallowed a fork. The fork still remains 
somewhere in the body, and, strange to say, occasions no 
particular inconvenience to the patient, although over a 
month has elapsed since the accident took place. At the 
same hospital an individual, while in a state of delirium, 
lately ate a thermometer, gluss and all. The doctors are 
sorely perplexed for a way to extract the intruding objects. 

A RECENT patent for a map conBistB in having tho*e portions 
intended to represent the rivers, lakes, and oceans filled with 
actual water. This is done by attaching the map to a back 
of wood of sufficient thickness. The rivers, etc., are dug 
out, filled with water, and glazed. Such maps may be hung 
upon the wall in the usual manner. 
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PKACTICAL MECHANISM. 

NUMBEE XU. 



BY JOSHUA EOSE. 



TURNING CRANKS. 

A ciank having a plain surface on its back should have 
such surface planed true. The large hole should be bored 
first, the crank baing clamped with its planed surface to the 
chuck plate of the lathe, when the hole may be bored and 
the face of the hub trued up. To bore the holefor the crank 
pin, clamp the face of the hub of the crauk, which has been 
trued up, against the p ateof the lathe (the crank pin end of 
the crank being as it were suspended) ; then bolt two plates 
to the chuck plate, one on each side of the crank at the end 
to be bored, and place them so that their ends just come in 
contact with the crank end, as shown in Fig. T, a a being 




betwen the centers. The ball is then taken from the chuck 
by tapping the former lightly with a piece o £ wood, and is 
replaced in the chuck in such a position that the part of the 
ball which has just been scraped will now be inside the 
chuck, when the exposed half of the ball may be in turn 
trued up with the scraper ; which being done, the ball is 
again removed from the chuck and replaced in such a posi- 
tion that the turning marks will be directly across the pre- 
vious ones on that half of the ball, the scraper being then 
applied in the same manner as before. The ball being again 
removed from the chuck and replaced so that the part last 
scraped willbe inside the chuck.the process of scraping is re- 
peated, when the ball will have been made round except in 
so far that some of the scraper marks may be a little 
deeper than others. The positions in which the ball has 
been turned during the four chuckings may be clearly un 
derstood by making a comparison of the ball to the earth, 
tbe stems representing the north and south poles. The 
turning marks made while the ball was between the latter 
centers will be in the same re'aiive position as the lines re- 
presenting longitude. The first two turnings in the chuck 
will leave the turning marks in the same relative position, 
as the lio.es representing latitude, and the second two turn- 
ings in the chuck will again represent the lines denoting longi- 
tude. The operation of scraping may t'hen be repeated, the 
ball beingreversed indiscriminately in the chuck and scraped 
very lightly and as evenly as possible, after which the ball 
cutter may be applied. 

A" bail cutter is a hardened steel tubs with its outside 
edge 'beveled off so as to cause the inside edge to form a 



the chuck plate, B the crank, C the clamp holdiog the turned 
face of the inside hub of the cratk to the chuck plate, aid 
d d the plates steadying the end of the crank to be bored, 
so that it shall not move its position on the face plate (or 
chuck plate) from the pressure of the cut, aod E a weight 
bolted to the chuck to counterbalance the heavy end of the 
crank. It is obvious that, if the ciank be a heavy one, two 
or more plates may be used in place of the plate or clamp.C. 
A crank chucked in this manner will be practically true pro- 
viding the chuck plate be true, even if the cut taken off the 
back by the planer were not true, or even though there had 
been no cut taken off the back, and the crauk had, in conse- 
quence, been sprung in the first chucking ; because the face 
of the hub (or boss, as it is sometimes called) will, under any 
circuuastauces.be true with the ho'.e.both having been turned 
at one chucking ; and even if tbe c rank were twisted in chuck- 
ing, the face will follow the hole and remain practically true 
with it. This face, being in the second chucking bolted to 
the face plate of the lathe, will be held as true as is the face 
plate, and cannot spring from ttie pressure of chucking ; 
neither can the crank pin end spring in the second chucking, 
because it does not receive any strain from either bolts or 
clamps. Furthermore, if the faca plate is out of true across 
its face (that is, hollow or rouading), the lass hole bored ia 
the crank will, if chucked in this manner, be out of true to 
only the same degree as is the face plat a. 

If, on theother hand, both holes of tbe crank are bored by 
clamping the planed face of the crank against the faceplate, 
merely turning the crank end for end to bore the last hole, 
the holes in the crank will bo, when firashed, out of true 
with each other to twice the amount that the faceplate of 
tke lathe is out of true,orto twice the amount that the planed 
surface is itself out of true, from being sprung in chucking 
on the planer, from having its skin removed, or from other 
causes. If the face plate of a lathe is known to be hollow 
or round in the plane of its face, a piece of paper or other 
substance, of the thickness necessary to compensate for tbe 
defect, may be placed behind the crank and between it and 
the face plate, in the position requisite to effect such com- 
pensation. 

Weights sufficient to counterbalance the overhanging end 
of the crank should be bolted to the face plate on the side 
opposite to such end, as shown at E, Fig. T, 

BALL TURNING. 

The best method of turning balls, such as are sometimes 
used for the valves of pumps, is as follows : The ball should 
be cast with two round stems on it, so that the stems can be 
placed between the centers of the lathe while the ball is 
roughed out, which may be dote by a front tool for brass, 
cutting the ball down to within ^ inch of the required 
diameter, and gaging it as nearly round as can be done by 
the eye and a pair of callipers. If,however, there are several 
balls to be turned, a gage may be made by filing out a seg- 
ment of a circle (equal to, say. J of its circumference) in a 
piece of sheet iron about -y 1 ^- of an inch thick. After the ball 
is roughed out, the stems must be cut off, care being taken 
not to cut them off too deep. The next operation is to chuck 
a block, of tin or of equal parts of tin and lsad, and to bore 
a hole in it equal to about j? T of the diameter of the ball, 
into which hole the ball may be lightly tapped with a piece 
of wood, so that the chuck will revolve the ball and hold it 
sufficiently firmly to admit of its being scraped by a hand 
scraper, shown in Fig. U, a being the cutting edge. 
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cutting edge, as shown in Fig. V, a being the cutting edge 
and B the handle. It should be made as follows : A piece of 
cast steel tube about 4 inches long must be bored out, true 
and smooth, to a bore equal to about f of the diameter of 
the ball it is intended to cut. The outside of the tube must 
then be trued up so that the metal will be of equal thick- 
ness all over, which will render the tube less likely to warp 
during the process of hardening. The end of the cutting 
end of the tube must be beveled as shown in the illustration 
when the tube must be taken from the lathe and hardened 
right out, care beiDg taken to dip it endwise and evenly in 
the water, so that its contraction in cooling may be even, 
which will reduce to a minimum its liability to crack or 
warp. 

The next operation is to grind it out true again, for the 
bore is almost certain to have warped a trifle in hardening 
Ths grinding is performed by a lap in a manner to be describ- 
ed in remarks upon laps and lapping. The lapping being 
completed, the handle ms.y be fitted to the tube and ihe cut 
ting 1 edge ground on a grindstone, taking care to only grind 
sutfiaient off the beveled edge to sharpen it, and revolving 
the cutter so that it will be grouod evenly and smooth. The 
cutting edge should stand at a right angle to the bore, and 
may be gaged by applying a square to the outside and 
across the cutting edges of the cutter. The grinding com- 
pleted, the oilstone may be applied, when the cutter will be 
ready for use, Fig. W showing the manner of its applica- 
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of the chuck after the roughing out is complete, taking the 
finishing cuts with the jaws clamped as lightly as possible 
upon the work; because when the jaws of a chuck are screwed 
upon the work with great force, they spring it out of its 
natural shape. 

PISTON RINGS. 

The riDgs of metal from which piston rings are turned 
should have feet cast upon one end, which feet must be 
faced up true by taking a cut over them. The ring should 
then be chucknd by bolting tbe faced feat against tbe chuck 
plate, to that the ring shall not be sprung in chucking, as 
it would be if it were held upon its inside or outside diame- 
ter by the jaws of a chuck. Toe inside and outside diameters 
of the ring may then be turned to their required dimensions, 
and tbe end face may be trued up, when the piston rings 
may be cut off as follows : 

First introduce the parting tool,leavingthe ring sufficiently 
wide to allow of a finishing cut after cutting the ring nearly 
off; introduce aside tool, shown in Fig. 22, and take a light 
finishiog cut ofE the side of the rirg, and then cut it off. 
The end face of the ring in the lathe may then be trued up 
by a finishing cut being taken over it, when the parting tool 
may be introduced and the process repeated for the next ring. 

Piston rings are sometimes made thick on one side and 
thin on the other side of the diameter, the split of the ring 
being afterwards cut at its thinnest part, so that, when tbe 
ring is sprung into the cylinder (which is done to make the 
ring fit the cylinder tight and to cause it to expand as it 
wears, thus compensating for the wear), its spring will be 
equal all over and not maioly on the part of the diameter 
at right aDglas to the split, a» it otherwise would be. 

The process of turning such riDgs is to face the feet of the 
ring from which they are to be cut, and then turn up the 
outside diameter to its required siza. Then move the ring 
on the face plate sufficiently to cause it to revolve eccentric- 
ally to the amount of the required difference between the 
thickest and thinnest parts of the ring, when the ioside di- 
ameter should be trued out, and the rings cut off as before 
directed. 

The object of turning the inside bare after and not before 
the outside diameter of the ring is turned, is that, during the 
process of cutting off the individual piston rings, the bore of 
the ring will be true, so that tbe part'ng tool will not come 
through the ring at one side sooner than at the other ; for if 
this were the case,the parting tool, from iss liabil ty to spring 
and its broad cutting surface (parallel to the diameter of its 
cut), would beaptto spring in ,rendering the cutting off pro- 
cess very difficult to perform ; because if the piston ring is 
cut completely through onone side and not on the other, it 
will probably bendand spring from the pressure of the part- 
ing tool.and in most cases break off before being cut through 
at all parts by the tool. 

The inside diameter (or bore) of piston rings is frequently 
left rough, that is to say.not turned out at all ; but whenever 
this iB the case, the splitting of the rirg will in all probability 
cause one end of the ring (where it is split) to move laterally 
one way and theother end to move ihe opposite way,cau8icg 
the vise hand a great deal of labor to file and scrape the 
sides of the ring true again. The cause of this ppiing is 
that there is a tension on the inside of the ring (where it 
hasnot been bored), tending to twist it, which tendency is 
overcome by the strength of the ring so long as it is Bolid ; 
but when it is split, the tension releases itself by twisting 
the ring as stated. 



The ball should be so placed in the chuck that the scraper 
marks will cross the turning marks already on the ball ; and 
the scraper may then be applied, taking off just enough to 
£ake out the marks left by the tool when the ball was turned 




tion, a being the chuck, B the ball.and C the cutter. 

The cutter, when forced by hand against the revolving ball, 
trues it up exceedingly smooth and true; the ball being 
reversed.the operation is repeated in all directions in tbe chuck 
which may be ; done without stopping the lathe, and then 
continued until the ball is true/which may be readily known, 
because the cutter will cut the high parts of the ball easily, 
taking off large shavings; but when the cutter edge bears 
equally at all parts on the ball, it will scarcely do more than 
polish it. When the ball is nearly finished,but a slight preB 
sure must be placed upon the cutter, and the ball must be 
more frequently reversed in the chuck. 

TURNING PISTONS AND RODS. 

A piston should first be bored to receive the piston rod. 
The next operation is to rough out thebody of the piston rod 
and to then fit it to the piston. The piston is then made 
fast to the rod, by the key, the nut, or by rivetirg, as the 
case may be and the piston and rod should then be turned 
between the centers. By this means, the piston is sure to 
be true with the rod, which would not be the case if the pis 
ton and rod were turned separately. In turning the piston 
follower, that is, the disk which bolts to the piston head to 
retain the rings in their places, slack back the dogs or jaws 



Cider. 

This is the month when fine clear cider may be made, but 
laterintheyear perhaps tbebest ciderismade. To have good 
cider, says the Maryland IParmerXhe apples ought to be sound, 
clean, and somewhat mellow, and there should be perfect 
cleanliness in all the operation of grinding, etc. Tbe barrels 
ought to be clean and free from all taint or bad smell. Keep 
the barrels full, during fermentation, with cider of the same 
making kept for the purpose. As soon as it ceases to actively 
ferment, draw it off into other barrels and at the same time 
strain it through a blanket or muslin — common cotton — and 
when it ceases fermenting, add to it 4 lbs. of mustard seed 
or as some recommend, sulphite of lime; then bung down. 

A small gimlet hole might be bored through the bung to 
let off for a fewdays any excess of gas, and then stopped up 
tight. Tohaveit extra fine, it should be racked off the third 
time. Good cider always commands a high price, and it is 
admitted to be a wholesome and temperate beverage. 

KEEPING APPLES. 

A correspondent of the Boston Cultivator kept 1,200 bar- 
rels of apples, mostly Baldwins, in his cellar last winter, by 
daily expelling the stagnant air and replacing it with pure. 
He attributes tbe early decay of apples largely to a vegeta- 
ble miasma in the air, which is communicated to it by vege- 
table evaporation under certain conditions. The effect of 
this miasma is first seen in minute specks on the apple. 



An unfortunate trouble exists between the proprietors of 
the Troy, N. Y., iron works and their puddlers, owing to a 
reduction in the wages of the latter. The puddlers have re- 
fused to accept the reduced wages. A dead lock consequent- 
ly prevails. If the puddlers do not accede to tbis new scale 
of wages, the whole works threaten to shut down. This is 
not a pleasant prospect in view of the nearness of winter. 
— i » i » 

A specimen of the ore recently taken from the new silver 
mine at Wolcottville, Conn., contained from eight to ten 
ounces of silver to a tun, with a sma'l perjentage of gold. 
An effort is being made to form a joint stock company, for 
the purpose of developing the mine. 
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IMPROVED STUMP SAWING MACHINE. 

Settlers in wooded districts of the West, or farmers gene- 
rally, who contemplate clearing off some of their timbered 
land during the present fall or in the spring of the coming 
year, will find in the annexed engraving a new saw repre- 
sented, which will, without doubt, prove an efficient aid in 
accomplishing the labor of cutting off the stumps. The 
blade leaves the stumps with a concave top, which serves to 
retain moisture, so that the rotting of the lower wood is con- 
siderably facilitated, while the division may be made as deep 
as six or eight inches below the surface of the ground if it 
be desired. 

An ordinary saw is employed, sprung in arc shape and 
clamped to the ends of a swinging 
frame, A, which is applied by a 
central sleeve to a smooth shaft, 
sustained in a supporting frame. 
The saw frame is provided at its 
ends with handles so as to be 
worked by one or two men. A 
cord attached to its center passes 
over a pulley, B, on the support- 
ing frame, and carries a weight 
which produces the forward feed- 
ing of the saw into the Btump. 

The supporting frame consists 
simply of inclined legs pivoted to 
and secured by nuts on the ends 
of the horizontal shaft. The ele- 
vation of the latter above the 
ground and the consequent rais- 
ing or lowering of the saw is pro- 
vided by spreading the legs and 
fastening them in the required po- 
sition by arc- shaped guides, C, and 
set screws. The lower ends of the 
legs are connected longitudinally 
by base runners, D, in order to 
gain increased stability to the 
frame, and to admit of steadier 
seating on the ground. Suitable 
handles on the legs serve to carry 
the machine from stump to stump. 

The mode of arranging the ap- 
paratus, its size, and various other 
points of detail are plainly indi- 
cated in the engraving and require no further explanation. 
The inventor states that he has used the device with perfect 
success, cutting off the stumps below, even with, or above 
the ground with rapidity and ease. 

Patented through the Scientific American Patent Agency, 
September 8, 1874, by Mr. James A. Elston, of Elston Sta- 
tion, Cole county, Mo., to whom letters for further informa- 
tion may be addressed. 
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Bronzes of Copper and Tin.— The Chinese Gone 
Metal. 

Bronzes containing from 18 to 22 per cent of tin, heated 
to redness and suddenly cooled by plunging into cold water, 
have their density increased by the process ; but when a 
specimen which has been so treated is again heated lo red- 
ness and annealed, or very slowly cooled, the density is re- 
duced. The latter effect is much less marked than the former 
and a piece of such bronze, subjected alternately to sudden 
and to slow cooling, has its density notably increased by a 
few repetitions of the operations. This result does not 
occur when a bronze containing only from 6 to 12 per cent 
of tin is submitted to the same series of processes. When 
alternately, either with annealing or with sudden cooliDg, 
the sample is submitted to such mechanical operations as 
simple compression, the stroke of a coining press, or, in the 
case of bronzes poor in tin, to extension in a rolling mill, 
the density of both classes of bronzes is augmented. Both 
the mechanical and heating actions contribute to this effect, 
which, in bronzes rich in tin, is more marked with sudden 
than with slow cooling. Bronzes rich in tin are softened by 
sudden cooling, while the reverse effect is produced in steel, 
in which also the density is diminished by the operation, in- 
stead of being increased, as in the bronzes. 

A discovery of considerable industrial value is announced in 
Mr. Riche'a paper. It is known that bronze containing about 
20 per cent of jtin cannot be wrought at ordinary temperatures, 
and that at a bright cherry red heat it crumbles under the 
hammer. The author has, however, found that at a dark 
red heat, or a little below it, this alloy is as malleable as 
iron, and may be hammered into thin plates with the great- 
est ease. Availing himself of this observation, he has been 
able, in conjunction with M. Champion, to fabricate gongs, 
which are, in chemical composition, external appearance.and 
sonorous properties, identical with the famous Chinese in- 
struments. 

Facts about Copper. 

Mechanical actions, alternating with either slow or sudden 
cooling, produce in pure copper an increase of density when 
the heating has taken place without access of air, and a de- 
crease in the contrary case. Brass has its density increased 
by sudden cooling and by mechanical actions, but diminished 
by annealing ; while similor, which contains a much smaller 
proportion of zinc, undergoes no sensible change of density 
by these processes. Some experiments are described, prov- 
ing the permeability to liquids of cast iron, by Mr. Riche, who 
finds that copper melted and run into the mold at a low tem- 
perature is also capable of absorbing liquids, a property 
acquired likewise by rolled copper after heating in charcoal. 
This property is not possessed by copper which has been 
cast at an elevated temperature,or heated with access of air, 



or alloyed with a small quantity of iron. The introduction 
of a small quantity of iron greatly increases the tenacity and 
hardness of copper, without interfering with its mallea- 
bility. — Journal of the Chemical Society. 



A mine of Liquid Sulphur. 

In the vicinity of San Martino, near Palermo, Sicily, a mine 
of liquid sulphur is being worked, or, in other words, large 
collections of the substance are being made at points where 
it flows from the fissures in the rocks in quantities of from 
400 to 500 hundredweight per day. The sulphur comes from 
a burning mine within the mountain ; and in order to give it 
time to cool, so as to admit of gathering it, the outlets are 




ELSTON'S STUMP SAWING MACHINE. 

frequently closed for brief periods. Quite recently, on open- 
ing one of these closed fissures, it was found that the sulphur 
had disappeared ; and in order to renew the flow, it was sug- 
gested to tunnel down toward the mine. Hardly was the 
work begun, however, before the pressure in rear of the ob- 
structing mass became too great for the latter to withstand, 
and a terrific explosion ensued, hurling the workmen into 
tho air, killing five and badly wounding six more. 



MOAl'S IMPROVED LOCK. 

The peculiar feature of the novel lock illustrated here- 




with is that no key, unless specially adapted to performing 
three distinct functions, namely, the throwing of a main 
tumbler and guard plates, the bolt, and the latch tumbler, 




can possibly open it. This will be more evident from the 
fact that the key holes are closed by guard plates before 
the motion of the other parts takes place, so that the intro- 
duction of implements for throwing the bolt and releasing 
the tumblers is at once prevented. The action of the key on 



the parts of the lock, in either direction, is the same, so 
that no intermeddling or tampering with the open lock is 
possible. 

Pig. 1 shows the position of the working parts with the 
key hole open, and Pig. 2, the same with the guard before 
the latter. Fig. 3 is a vertical transverse section of Fig. 1. 
The form of the key is represented beside Fig. 2. A is the 
bolt, which is thrown by the key engaging in a recess at the 
rear part of the same. By means of pins. B, on each side, 
the bolt connects with the double T-headed slots shown in 
the main tumbler.C, which is pivoted at D and acted upon by 
the adjacent band spring, and in the latch tumbler, E, which 
is thrown by its separate spring, F. The tumblers, it will 
be observed, are thrown in opposite 
directions, so as to lock over the stop 
pins, B, of the bolt. 

The main tumbler has, at G, a re- 
cess which embraces a pin of the 
double guard plates, H, which are 
pivoted above the bolt, and swing at 
both sides of the same, immediate 
ly under the outer side plates of the 
lock caBe. These plates are braced 
with lateral bars, I, Fig. 3, and have 
slots which enable them to pass over 
the stem of the key when the same 
is placed in the key hole. The turn- 
ing of the key causes, first, a catch- 
ing of the spurs over the part, J, 
Fig. 1, thereby carrying down the 
main tumbler, C, so as to release 
one of the stop pins, B, from the 
slots in said tumbler, and to throw 
the guard plates, H, around the key 
stem, thereby closing the key holes 
completely. The key next engages 
with the bolt recess (see dotted lines, 
Fig. 2), and raises also the latch 
tumbler, E, from the opposite stop 
pin, B, so that the bolt is free to be 
thrown for closing or opening the 
lock. The spring action on the main 
and latch tumbler carries them in- 
stantly, on the completion of the 
bolt movement, back over the stop 
pins, and throws the guide plates 
sidewise from the key holes, producing thereby the rigid 
and secure position of the bolt, besides the opening of the 
key holes for the key. 

Patented through the Scientific American Patent Agency, 
August 25, 1874. For further information address the in- 
ventor, Mr. E. Moat, Watertown, Mass. 
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Elle de Beaumont. 

The death of the oldest of French statesmen, M. Guizot, 
is closely followed by that of Elie de Beaumont, the great- 
est as well as one of the most aged of French geologists. M. 
de Beaumont was born in 1798 ; and after successfully con- 
ducting an extended series of metallurgical explorations 
under government auspices, he became iu 1824 a mining en- 
gineer. From 1829 to 1833 he rapidly rose through the 
position of Professor in the School of Mines of the College of 
France, and finally became Engineer-in-Chief . At the death 
of Arago, M. de Beaumont succeeded tbat savan as perpetual 
secretary of the Academie des Sciences, and he was subse- 
quently made a senator of the empire by Napoleon III. 

M. de Beaumont's labors have resulted in the publication 
of several works, in one of which he endeavors to prove that 
mountain chains are to be classed according to the direction 
of their range, all those lying parallel with the same great 
circle of the earth, wherever they maybe found, having been 
uplifted suddenly during the same geological epoch. The 
features of no fewer than ninety- five systems of mountains 
ere accurately described in the last edition of this book. His 
geological researches in France have added largely to the 
knowledge of the reeources of that country, as well as to 
general learning in the science. M. de Beaumont died on the 
24th of September last. 
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Progress of Telegraphy In the United States. 

The annual report of the Western Union Telegraph Com- 
pany, just published, shows 175,135 miles of wire, and 
71,585 miles of line in use, with 6,188 telegraph offices. The 
total receipts for the year were $9,262,653 ; expenses, $6,755,- 
733. The Stearns Duplex telegraph apparatus, by which mes- 
sages are sent both ways on one wire and at the same time, 
are in extensive operation. 

But the past year has produced an invention still more 
wonderful than the duplex. Thomas A.. Edison, and George 
B. Prescott, the electrician of the company, have discovered 
processes and invented apparatus by means of which two 
messages can be sent in the same direction, and two others 
in the opposite direction, simultaneously upon one and the 
same wire. This invention, which they have christened the 
quadruplex, is in successful operation between the New York 
and Boston offices, and is satisfactorily performing an amount 
of work upon one wire quite equal to the capacity of four 
wires worked with the ordinary Morse apparatus : so says 
the president. 

» i |i> 

A new device for registering the fares of street railroads 
has been introduced in Philadelphia. It is a portable recep- 
tacle for money or tickets, and resembles in size a luge pow- 
der flask. The conductor presents the machine to the pas- 
senger, who puts in his fare in cash or a ticket, whereupon 
the conductor preases the spring, which works the register 
and sounds an alarm bell. 
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THE SOUTHPORT AQUARIUM AND WINTER GARDEN. 

A few miles to the north of Liverpool, on the Lancashire 
coast, England, is a newly grown watering place, Southport. 
Its beauty and salubrity have gained it renown among the 
inhabitants of the scores of manufacturing towns in its im- 
mediate neighborhood ; and it has become a very popular 
resort, being within a short railway journey of the homes of 
many millions of people. The Southport folks have recent- 
ly embellished their town with a building comprising an 
aquarium, a winter garden, a music hall, and a large covered 
promenade. The conservatory or winter garden, shown in 
our Pig. 1, is a large and graceful structureof iron andglass, 
and contains not only a fine collection of rare tropical and 
other plants, but also birds and animals, making a nucleus 
for an extended zoological exhibition. This 
has been wisely entrusted to the care of Mr. 
Frank Buckland, the friend of all living crea- 
tures and the editor of Land and Water. 

The aquarium, Fig. 2, is excellently ar- 
ranged, being mainly lighted through the 
tanks containing the specimens, so that they 
may be seen to advantage. It is a solid and 
imposing structure. The exterior of the 
building, with the entrance gates and a por- 
tion of the grounds, are shown in Fig. 3. 

" The edifice," says Mr. Buckland, " must 
be inspected to obtain an idea of its beauty. 
In general outline it reminds us of the Crys- 
tal Palace. One side only of this crystal pa- 
lace is at present in existence, but there is 
ample space (now occupied by houses) to 
complete the other wing. 

Adjoining the dome is a promenade, which 
at the night of opening was so full that it was 
almo8t impossible to move about. On the 
walls of this were exhibited some of Mr. 
Rolfe's fish pictures. Here also was exhibited 
a salmon caught by the rod in the Ness, 32 
pounds in weight. I cast him. Mr. Kolfe 
painted him in his best style, and we con- 
jointly had the pleasure of presenting him 
to the aquarium. He is represented' as lying 
in a basket on straw, and the deception, to 
those who had never seen Mr. Bolf e's works 
before, was very satisfactory, the difficulty 
being to prevent people from tapping the fish 
to see if it was real. A glass case is being 
prepared for its reception. 

The aquarium cannot be seen from above 
ground. The space underneath the winter 
garden is entirely occupied by an immense 
tank for sea water; it communicates with 
two other tanks which are used as occasion 
requires. 

The sea water is supplied from the pub 
lie baths, whence it is conveyed by means 
of a pipe ; abundance of water is available 
from this source. The aquarium itself is 
partly under the promenade and partly under 
gardens. 



SULPHUR IN SICILY, AND ITS 
ORE. 



REDUCTION FROM THE 



BY PROFESSOR G. TON RATH. 



The strata in which the sulphur occurs belong to the ter- 
tiary formation, and, according to Mottura, to the miocene 
epoch. They extend over a large portion of the island, the 
greatest length from east to west being about 100 English 
miles, and the greatest breadth, 53 to 56 miles. Within this 
large tract, the sulphur formation appears in groups. The 
oldest rocks of this tract are sandstone, which rest upon 
gneiss and slate. On these sandstones are marl beds, which 
resemble keuper marl; then follow limestones both Jurassic 
and cretaceous, and eocene nummulitic limestone, with a pe- 




the winter 
Under the promenade are twenty-two tanks, the 
light being let in from the top by day, and illuminated by 
gas at night. 

The fish in the various tanks are as follows : Congers, ling 
and codling, mullets, father lashers, sea trout, wrasse, ane- 
mones and whiting, dog fish, gurnards, crayfish and crabs, 
whiting, rays and soldier crabs, soles, turbots and flukes, 
monkfish, topers, lobsters, king crabs, octopus, Maiasquina- 
do and edible crabs, stickle backs and anemones, bass or sea- 
perch, cod, salmon, great lake trout, and gold schlei or 
golden tench, and large dog fish. 



SOUTHPORT, ENGLAND. -Fig. l.-THE CONSERVATORY 

culiar porous limestone in crags and ridges. On the top of the 
latter is a foraminiferous marl of marine origin, after which 
follows a stratum of tripoli, upon which is a stratum of cal- 
careous marl, which is in some places more argillaceous, in 
others more calcareous. This is the stratum which contains 
the sulphur. The sulphur formation is generally covered 
over with immense masses of gypsum, on which again is a 
foraminiferous marl. Then follows the pliocene formation, 
blue clay, and yellow breccia. 

It is probable that the quite extensive deposits of salt, 
found in widely distant portions of Sicily, were formed at 
the same time as the deposits of sulphur. The rock 



wood. The thickness of the sulphur deposit, in its frequently 
recurring changes, often remains very constant, and indi- 
cates an equally regular change in the conditions under 
which itwas deposited ; it almost reminds a person of the 
changing seasons. The fishes found in the sulphur marl 
enable us to recognize the sulphurous strata as formed by 
fresh water. 

Parodi states that the average percentage of sulphur in the 
sulphur rock of Sicily is 12'5 per cent. When it contains 
less than 6 per cent of sulphur, it dous not pay for mining 
and smelting. In 1871, Sicily produced 150,000 tuns of 
sulphur, probably nine tenths of that produced in the whole 
world. This production is continually increasing. That 
this natural wealth does not prove a greater blessing to the 
country and jits prosperity is principally due 
to the circumstance that in Sicily the proper- 
ty on the surface cannot be released from that 
of subterranean treasure, and this circumstance 
results in a number of other evilB, which do 
not permit mining to emerge from its great 
and almost inconceivable imperfection. 

The number of sulphur mines in Sicily is 
upwards of 600, not more than half of which 
are worked at present ; and of these, only 
about 50 are of considerable importance. 

In looking for the sulphur deposits, a soft 
kind of gypsum, formed by the decomposition 
of the sulphur- bearing lime or calcareous 
marl, plays an important part. In general, 
the sulphur is combined with gypsum, and 
the presence of the latter renders it probable 
that the former is near. To reach the depos 
its, inclined shafts are dug, having an incli 
nation of 25° to 50°, seldom steeper, and more 
seldom horizontal. Neither horizontal galle- 
ries nor vertical shafts are employed, since the 
former would not reach the sulphur soon 
enough, and the latter would require the use 
of some sort of machinery ; and wood is lack- 
ing for this purpose, as also for timbering and 
frame work. Steps are cut into the inclined 
plane, and when it is not steeper than 45° the 
steps reach all the way across ; but when 
steeper, two steps are cut side by side, alter- 
nating with each other. The young laborers 
climb up and down these high, narrow, and 
slippery steps, panting, groaning, and sweat- 
ing — carrying on their heads and backs heavy 
bags filled with sulphur ore. They make from 
16 to 18 ascents and descents daily, to and 
from a depth of over 200 feet. 

By this pitiable method, at least a million 
tuns of sulphur ore are annually brought up 
into the light of day by boys and youths. 
Nay, too, the little drippings of water are col- 
lected in stone jugs, and brought up in the 
same laborious manner. The mine is almost 
always abandoned when it reaches the water 
level. The temperature in these is very high, 111° Fah- 
renheit, and, owing to the moisture in the air, it is al- 
most unendurable. The diggers (picconieri), owing to the 
heat, work naked, or only wearing a small apron. The sul- 
phur rock is so soft that it is cut out with a large instrument 
like an ax. The roof of the mine is supported by pillars, so 
that a considerable portion of the ore is left standing, to se- 
cure the structure. In order to obtain the mass of the pil- 
lars, they are weakened more and more, until, at an unex- 
pected moment, the roof falls. The fallen and broken mass 
is left for a time, until it adheres together ; shafts and gal- 
leries are then dug through it to get at the pillars. When 





Fig. 2.-THE AQUARIUM. 

There are also some very handsome table tanks and 
aquaria, containing collections of anemones, gobies, fifteen 
spine sticklebacks, prawns* an d Norway lobsters. Orders 
and regulations have been laid down by the board as to feed- 
ing the fish, cleaning the tanks, etc. There is a seal tank, 
and some fine specimens of the sea trout. 



An Illinois editor returns thanks for a centipede sent to 
him by mail from Texas, ''it being," he says, "the first cent 
of any kind that we've received for several wseks." 



Fig. 3, 

salt enclosed in the clay strata is often very pure. The 
deposits of sulphur are not usually of great extent, and 
do not seem to b9 in immediate communication. The 
sulphur impregnates the 1 strata of clay and limestone, ap- 
pearing either in irregular threads and veins, or in layers 
three to six feet thick, alternating with the [layers of rock, 
or in round concretions from '4 to 0'8 of an inch in diameter. 
Barytes and imperfect crystals of calxspar accompany the 
sulphur, and, more rarely, beautiful crystals of coelestine. 
Sometimes the sulphur strata enclose whole stems of fossil 



EXTERIOR OF THE BUILDING. 



the sulphur-bearing strata lie one above another, there iea 
double set of pillars. Through errors in the ground plan 
and ignorance of mining surveying, it generally happens 
that the pillars in the upper gallery do not agree with those 
in the gallery below. As the stone is often soft and brittle, 
it is nj wonder that they frequently break through. 

The condition of the sulphur miners is extremely deplora- 
ble. The manner of living in populous spots miles distant 
from each other, instead of in villages, is peculiar to that 
country, and the majority of the mines are far distant from 
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human dwellings. Neither manager nor contractor consider 
it a duty or necessity to erect a roof io protect their work- 
men, so that they sleep in the open air in pleasant seasons, 
exposed to the damp dew ; while in winter they sleep in the 
foul atmosphere in the mine itself, exposed to the dangers 
of being buried alive. In cases of sickness, the unfortunates 
have no assistance, and the families of those who die, or are 
killed, are exposed to the greatest misery. As regards edu- 
cation and moral instruction, the working classes are entirely 
neglected; there are no schools, savings banks, or associa- 
tions for mutual aid. The consequence is that the society 
which grows up about the sulphur mines is in every respect 
an abandoned class, ripe for crime. The mines are a refuge 
for evil doers from the whole island. 

The sulphur is prepared throughout Sicily by melting the 
stone in calcaroni, where the combustion of a portion of the 
sulphur furnishes the necessary heat to fuse the remainder. 
The liquid sulphur drips down to the bottom, and flows out 
into molds intended for its reception. In building a calca- 
rone, a spot is selected at the side of a hill, and a cylindrical 
furnace built, from 20 to 40 feet in diameter, and a few 
yards in hight. The walls are supported in the rear by 
the earth, and in front project in a semi-circular form. The 
hearth of the furnace has a double inclination, from the hill 
toward the front and from the sides toward the middle, so 
that the liquid sulphur collects in one place, and through a 
perforation in the inner wall it reaches the outlet. The bot- 
tom is pounded down hard like a threshing floor. The inte- 
rior is filled with sulphur ore, the larger pieces being thrown 
in just as they are, and the smaller ones are formed into 
cakes, so that the melted sulphur will flow down through it 
more readily. When the cylinder has been filled, the pieces 
of sulphur ore are heaped up in a cone above the mason 
work, and covered with the burned pieces from a previous 
operation. 

A calcarone will hold from 175 to 1,750 tuns. In charging 
the furnace, several vertical flues are left open, which serve 
in part for kindling the fire, and in part to keep up the com- 
bustion at the beginning of the operation. The pile is ig- 
nited by throwing burning wood or bundles of straw down 
these openings. When the whole mass gets to burning, all 
the openings are closed ; and the operation, which lasts from 
two to four weeks, according to size, is attentively watched, 
and the combustion controlled by the cover on the heap. 
The temperature is kept at a proper hight, above 240° Fah., 
since sulphur melts at 240°, and remains a thin fluid up to 
a temperature of 320°. The melted sulphur is drawn off 
through a hole a foot wide and two feet high, in the front of 
the furnace, which is previously stopped with clay. The 
sulphur is run into wooden molds, the bottom and sides of 
which are moistened so that the sulphur cake will not adhere 
so tightly. 

This method of obtaining sulphur is attended with a great 
deal of loss ; experience shows that the highest yield of a 
calcarone is 70 per cent, although it does not usually exceed 
50 per cent of the total amount of sulphur. The crude sul- 
phur is worth from $1 80 to $2 per 225 lbs., so that the fuel 
consumed is worth at least twice as much as English coal 
would cost in Italy. 

In producing sulphur in Sicily, only those resources to be 
found on the spot are made use of : no wood for framing, no 
machinery for raising the ore and water, no coal for smelt- 
ing. Any one who would attempt to introduce aDy improve- 
ment in mining or reducing the sulphur would encounter 
great difficulty, arising chiefly from relations of proprietor- 
ship, and in the social status of the country. Legislation is 
the only help. Notwithstanding the immense store of natu- 
ral sulphur on the island, it will be seriously impaired, by 
the progress in other countries which now make oil of vit- 
riol from pyrites, unless some change is effected in the state 
of affairs. 



THE FAIR OF THE AMERICAN INSTITUTE. 

The American Institute Fair is proving remarkably suc- 
cessful, if we may judge from the large crowds which con- 
stantly throng the building. The display is unquestionably 
the best that has been made for many years ; and since it in- 
cludes a number of industrial processes carried on in pre- 
sence of the visitors.it calls forth a much more lively interest 
than it would were it restricted to mere exhibition of com- 
pleted products. At one portion of the hall.ivory turners are 
at work.making billiard balls and carving ornaments ; at an- 
other a newspaper office is shown io. full operation, from the 
editor vainly endeavoring to seize vagrant ideas — a difficult 
task, and one we should unhesitatingly decline under the 
the circumstances, for we doubt if we could work with a 
bevy of bright eyed damsels staring at us — to the finished 
sheets deftly piled by the swift running press. There are 
tailors cutting out garments by machinery, brush makers 
manufacturing brushes of all kinds, scroll saws cutting out 
wooden ornaments and trinkets, engravers making illustra- 
tions similar to those in our pages, confectioners cooking 
candy, and even an old gentleman who cuts your profile 
likeness in black paper, and does it admirably too, in half a 
minute, for a small consideration. Up in the Art Depart- 
ment are large volumes, each leaf of which shows an appli- 
cation of one the numerous tints imprinted on a well known 
chromo. By studying the pages the visitor can learn in a 
very ehort time just how the very handsome works of art 
which Mr. Pxang exhibits are made, and how laborious the 
task must be. 

There are a Dumber of interesting shoemaking and leather- 
working machines in the main hall, and a superb display of 
leather. Hides tanned by the best American processes are 
brought in direct competition with those imported from 
Europe, and the special medals which are offered for excel- 



lence have tended to highten popular interest in the exhibi- 
tion, apart from that excited by its partaking of the nature 
of an international contest. A new object of curiosity has 
been recently added in the shape of the winning boat of the 
Columbia crew at the Saratoga Regatta, last summer. It 
lays across the hall, gaily decorated with blue and white 
ribbons. The youngsters seem to be especially pleased with 
a variety of miniature steam machinery exhibited in opera- 
tion. There is a steam fire engine which throws a needle- 
like stream for several yards, steam propellers which travel 
quite rapidly about a tank of water, and a small machine 
shop, including lathes, saws, etc., the tools all run by a tiDy 
boiler. Mr. Hawkins, the Superintendent of Machinery, also 
aims at popularity among the children, for he has lately de- 
voted his ingenious button mold machine to the manufac- 
ture of some queer games, which are very interesting, and 
beside has produced skipping ropes of a remarkable and 
hitherto unknown pattern. 

The Fair as a whole is admirable, and the exhibitors have 
fairly outdone themselves in the elaborate and tasteful plans 
adopted in showing their contributions. The management 
is open to improvement, particularly with reference to al- 
lowing the woodworking people to howl their wares like 
country showmen.to the individual with the perfumery who 
squirts cold spray into peoples' ears or eyes.and in regard to 
that uglyjdrapery on the roof ; and there are ridiculous adver- 
tisements which talk about " enormous fish " in that little 
fountain ; but generally, however, we find a great deal to 
praise and very little to condemn. 

A recent stroll through the Machinery Department has 
filled our note book with descriptions of a score or more 
novelties.some of which below described will doubtless prove 
interesting. 

THE MACHINE TOOLS 

of the New York Steam EDgine Company are well worth 
critical examination. Many of them are in actual operation 
thus affording excellent opportunities for the mechanic to 
watch their practical employment. There is a chucking aDd 
turning lathe, by which a hole can be bored or chucked 20 
inches in diameter; and by means of a new slide turning 
rest, a pulley can be turned, having a diameter of from 8 to 
30 inches. This machine has a gap bed. In the upright 
drills there is a steel drilling spindle attached to a gibbed 
head which moves up and down with the spindle.giving the 
latter a very long bearing at every point. A number of ma- 
chines which have been illustrated in our volumes are ex- 
hibited, notably a hand crank drill, a slotting machine, and 
a gear-molding machine. The shapers have their cutting 
bars placed on edge in adjustable guides. The vibration or 
spring of the tool is prevented by placing the widest section 
of the bars directly opposite the cut. The box-boring ma- 
chine is arranged so that either of two bars may be used in- 
dependently. A side rest is provided for each bar, and four 
boxes in each rest may be simultaneously operated upon. 
The 9 inch bending Tolls exhibited are so constructed as to 
be kept in constant contact with the plate, and their spring- 
ing at the centers is prevented. There are a number of other 
machines of which our limited space necessitates omitting 
mention. 

THE BOILERS, 

employed to supply steam to the main engines, are of the 
Howard safety type. Five tiers of tubes which iocline up- 
ward to the rear are connected to vertical sections by boring 
smalljholes in the extremities of the tubes and allowing the 
cast metal of the sections to flow informing a perfectly solid 
joint. The parts of the vertical sections are bound together 
by stay rods passing through and set up with brass nuts ; 
and the caps opposite the parts where the tubes enter are 
similarly attached by rods passing lengthwise through the 
tubes. Above the second tier is a fire brick diaphragm, in 
rear of which the heat passes and then encounters another 
diaphragm, above the third tier. The products of combus- 
tion are then conducted to the front of the boiler, whence 
they return to the uptake. The three lower tiers of tubes 
are for water and the upper r ones for steam, the latter, 
through the disposition of the heat, becoming highly heated. 
There are three 

CURIOSITIES IN THE'MACHINE DEPARTMENT. 

The first is a large tank provided with windows and filled 
with water. In this the Myers rotary engine is soon to ro- 
tate a good sized propeller, and brilliant lights are to be 
placed so as to shine down and through the water. This is 
an ingenious way of loading the engine and, besides, showing 
its adaptability to marine purposes. The tank, however, 
lookssomewhat fragile; extra riveting might improve it. 

Another application of the diamond to industrial use is 
found in the second of our trio of curiosities. It is 

THE DIAMOND BAND SAW. 

There is little in the construction of this machine, save 
perhaps its extra heaviness, differing from that of the ordi- 
nary woodworking tool. The blade, however, instead of 
being a single strip of metal, is a band covered with small 
straps of steel, the latter strung on the former, like beads 
In certain straps the diamonds — borts or carbons — are se- 
cured so that three straps containing diamonds may come 
together,and then an interval to the next set occurs of some 
eight inches. There are of course other ways of arranging 
the diamonds, which need not here be described. The ma 
chine cuts a curve or scroll in stone as easily as the ordinary 
band saw goes through wood. A certificate published by 
the inventor, Mr. Herbert Cottrell, of Newark, N. J., says 
that the blade cut through Newark brown stoDe, measuring 
3 feet 2i inches one way and 3 feet 3 inches the other, mak 
ing a superficial surface of 1,501% square inches,in 22 minutes 
time. 



THE ICE CREAM MACHINE 

of Messrs. Dixon and Tonstill is the last odd invention of 
the three. The prepared materials are dropped into a can 
arranged above like the oil reservoir of a bolt cutter. They 
flow through a tube into a horizontal cylinder which is 
placed in a tub and covered with ice and salt. Inside the 
cylinder is a helicodal knife, which scrapes the edges and 
also forces out the frozen material through one end. Both 
cylinder and knife are rotated by simple gearing. It is quite 
curious to watch the materials enter one part of the machine, 
and quickly emerge in a frozen condition from another, in 
the shape of excellent ice cream. 
There are two 

PIPE CUTTING AND THREADING MACHINES 

which deserve notice. One is that of the Chase Manufac- 
turing Company, illustrated on page 131 of our last volume. 
In this the pipe is held stationary in the vise, and passes 
through the center of a gear, the rotary motion of which is 
imparted to the die in the die box by means of guides.upon 
which the die box freely slides forward as the die passes 
upon the pipe. When cutting pipe, the tool post, with the 
cutter, has an automatic feed. 

The manufacturers of the other machine are N. W. Frost 
& Co., of Cohoes N. Y. Theapparatus is in three pieces, 
readily taken apart and put together. One portion forms 
an excellent vise; another is inserted above and carries the 
handle and a pinion ; and the third is the gear wheel, in 
which the pinion engages, and which tarns the dies and 
operates the feed. The machine does excellent and rapid 
work, and is very simple and stroDg in construction. 

THE MAXIM AUTOMATIC PUMPING ENGINE 

is a novelty recently added. It consists of a little steam 
boiler heated by gas, which warms and regulates its own 
feed and controls the fire. It runs a little pump, placed 
above, which is said to be capable of forcing from ten to 
twelve barrels per hour to a distance of one hundred feet, at 
a cost not over 6 cents. 



New Camera Lncida for Drawing. 

It is known that the construction of the camera lncida is 
founded upon the simultaneous perception of two images — 
that ofjthe object and that of the pencil. Various means have 
been employed to arrive at this result. In that of Sommering, 
it is a metallic mirror smaller than the pupil ; that of Amici is 
constructed on the principle of reflection on a plate with paral- 
lel faces ; that of Wollaston, at present most in use, consists 
in a prism, of which the edge, dividing the pup'l in two 
parts, permits the object to be seen by the upper half, and 
simultaneously the pencil by the lower portioa. In all these 
systems the fusion of the images is somewhat difficult to 
seize, especially for certain points of the reflected image. 
Govi, Professor of Physics at the Royal Univeisity at Rome, 
proposes io cover with a thin layer of gold the reflecting 
surface of a prism, and to apply upon this, with Canada bal- 
sam, a second prism with like angles. Although this layer 
of gold is sufficiently transparent to allow the luminous rays 
to pass, its power of reflection is considerable, and it gives 
images of great brightness. We have thus a perfect means 
of superimposing, without fatigue to the eye, two different 
images — the one direct, and the other reflected. The princi- 
ple is the application of that property of thin plates — metal- 
lic or otherwise — to transmit simultaneously direct rays, 
and to reflect rays which arrive obliquely from another 
source. 



Dr. Robertson, of Georgetown, Mass., thinks that the 
popular idea that hot or cold drinks are apt to crack the 
enamel of the teeth is incorrect. He has ascertained by ex- 
periment that it requires a change of temperature of 160° 
Fah. to crack the enamel of an ordinary tooth. The teeth 
are never subjected to such a great change as this in the use 
of hot or cold liquids. 



* <•» — 



The first passenger train making the complete circuit of 
St. Louis lately passed over the bridge and through the tun- 
nel. The regular locomotive being exchanged for one of 
the smoke- consuming engines used by the tunnel company, 
the train passed as comfortably as though traveling in the 
open air. 

m <». » 

The Saw Contest at Cincinnati. — In our account of the 
saw premium contest at the Cincinnati Exposition, the 16 
good boards, 10x20, sawn in two minutes and forty-four 
seconds, should be described as 16 x 20, making a still greater 
result than we reported. 

-^ < #> m> 

The Canadian way of measuring a tree is said to be as 
certain as it is grotesque. You walk from the tree, looking 
at it from time totime between your knees. When you are 
able to see the top of a tree in this way, your distance from 
the root of the tree equals its hight. 



A Lawyer's Advice to a Pupil.—" When the facts are 

in your favor, but the law opposed to you, come out stroDg 

on the facts ; but when the law is in your favor, and the facts 

opposed to you, come out strong on the law. " " But," inquired 

the student, " when the law and the facts are both against me, 

what shall I do ?" " Why, then," said the lawyer, " talk around 

them." 

■. ^ < + i » — 

Leather Pulp. — A process of pulping leather in engines, 
similar to those used for beating rags in a paper mil, is now 
in use in Massachusetts. By rolling it into sheets under con- 
siderable pressure, a product of great tenacity, homogeneity, 
and closeness of texture is obtained, which is, moreover, per- 
fectly waterproof. 
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Improved Harvester. 

Andrew Jamison, Taylorstown, Pa.— The feature of this Invention Is a 
reel mounted on a pivoted lever, which tilts or raises the finger bar so that 
jt may be adjusted to various nights, thus adapting the machine for use 
either as a reaper or as a mower. 

Improved Steam Bell Ringing Apparatus. 

Charles H. Hudson, Dubuque, Iowa, assignor to himself, Fierce K. Sut- 
ton, Edwin Smedley, and Orreu F. Hodge, same place.— This Is a steam 
engine designed for ringing bells on locomotives. "When the bell Is in mo- 
tion, a bell crank will press a tube down on the rod and force the piston to 
the bottom of the stroke, and thereby close the exhaust and open the 
inlet ports. When the crank has passed the center of the stroke, the steam 
admitted by the movement of the valve ring presses the piston up and 
throws up the bell. The tube connection allows the bell crank to move 
freely up ward after the piston has reached the end of Its stroke, cut oft' the 
steaa, and open the exhaust port. The return swing of the bell Is followed 
by the same action of the parts. 

Improved Subsoil Plow. 

Ira M. Griffin, Maryville, Mo.— This plow will open a wide double furrow 
The subsoil plow plate is secured to a standard, which Is curved upward 
and forward, and its forward end is bolted to the upper part of another 
standard, several holes being formed In the latter standard to receive the 
said bolts, so that the pitch of the subsoil plow may be readily adjusted as 
maybe required. The plow standard maybe adjusted at discretion. The 
handles are attached to the double mold board. 

Improved Belgian Zinc Furnace. 

Theodore Hlertz, St. Louis, Mo.— The disadvantage of the high Belgian 
furnace consists in the fact that, in order to have heat enough for the re- 
duction of the ores in the upper retorts, the lower ores were exposed to an 
excessive temperature, which caused the too rapid deterioration and de- 
struction of the furnace lining and the retorts. The present Invention Is 
Intended to obviate these defects, and consists In the arrangement of a 
series of flues in the front, rear, and side lining of the furnace for drawing 
in cold air near the lower part of the same.heatinglt up during the passage 
through the flues, and Introducing It at about the middle of thehlght of 
the furnace through small apertures In the lining to the Interior, to mingle 
well and thoroughly consume the gases of combustion. 

Improved Door Fastener. 

James Black, Etist Pepperell, Maps.— This Invention consists of a spring 
bolt with projecting roller end, which slides In a socket set Into the door, 
and fastens the door by means of an angular plate with suitable Inclines 
applied to the casing. A catch of the socket face plate projects into a re- 
cess of the spring bolt, and retains the same inside of the socket during 
the time the door Is open. 

Improved Rein Holder. 

James Lowth, Chicago, III.— This is a movable spring clamping bar, piv- 
oted and supported centrally, under which the reins maybe respectively 
drawn in opposite directions . The construction is also such that the reins 
together may be drawn through or between bars and only toward the 
driver. 

Improved Burial Case. 

William S. Wood, Newtown, N. T.— This invention relates to the con- 
struction of metallic burial cases, whereby the operation of putting the 
parts together Is facilitated ; and It consists In an eyelet or short tube In- 
serted Into the screw holes of the upper surrounolng stay iron for holding 
the stay Iron and the cover of the case together and the packing In position 
before the screws are Inserted. 

Improved Spring Bed Bottom. 

Francis K. Lord and Herman K. Blanchard, Readsborough, Vt.— These 
wire springs have their median parts resting 011 slats and ends passed 
around under cross bars, then through the latter, and,flnally,bent over, 
made parallel with and carried up throughthe slats . 

Improved Treadle Motion. 

Jullen H. Thayer, Gold Hill, N. C— The heel and the toe portion of the 
treadle are both pivoted to the axis, to be worked by rocking the foot. 
The heel part has an arm extending about as far as the toe piece, and hav- 
ing the usual connecting rod for turning the crank shaft connected to It, 
while the toe piece has a rigid arm rising up by the side of the connecting 
rod to its middle, aud connected at its upper end to a connecting rod by a 
short connecttrjg link. The upper end of the arm swings forward and 
backward across the connecting rod, and delivers the pressure of the foot 
on the toe piece against It transversely at the time it Is passing Its centers, 
thus carrying It past the centers. 

Improved Device for Brilling Water Mains. 

George B. Hand and John Carroll, Scranton, Pa.— A tubular piece has a 
screw-threaded socket at one end and a screw-threaded stem at the other. 
A screw cap is screwed to said stem, and the drill spindle passes axlally 
through both the said socket piece and cap. There Is a collar upon the 
drill spindle, against which the cap is made to bear to feed the spindle to 
its work, and also to prevent gas or water escaping around the drill. 

Improved Boot and Shoe. 

Mlchele Derosa, New York city.— The uppers of this boot or shoe, which 
Is Intended for summer wear, are of straw or analogous vegetable mate- 
rial, braided or plaited so as to assume the proper shape. The material is 
attached to a leather Inner and outer sole, so as to form a durable connec- 
tion 

Improved Burglar Alarm. 

Adolphus Relmers, Lowden, Iowa.— An arm Is applied to'a block, which 
Is placed in such position that the slightest motion of the door or window 
may produce the dropping down of the block and, thereby, the release of 
the parts for giving the alarm, which are arranged at the front side of said 
block. They consist of a spring hammer, a projecting pin for setting the 
hammer end thereon, and one or more paper percussion caps, which are 
held by a band spring ttrmly on the block. The dropping of the device re- 
leases the hammer and discharges the percussion caps, the detonation of 
which gives the alarm. 

Improved Fireproof Safe. 

Edward H. Parker, Poughkeepsie, N. T.— A top reservoir Is called Into 
action at a certain temperature, by fusible metal melting In a valve, so 
that water therein rushes through connecting Z tubes and valves Into a 
main tanV, and, after filling the latter, Into the door tank. Inside valves 
allow the gradual escape of the steam formed In the tanks, but retain the 
water on whatever side the safe may be thrown. When the safe remains 
In Its upright position, the steam of the main tank escapes through the top 
part of the vertical valves and the reservoir, that of the door tank through 
the tubes opening at the bottom of the door. If the safe falls In any 
direction, the reservoir Is detached and the steam makes Its exit directly 
through the entrance tubes. If the safe falls on its top, the steam escapes 
through the tubular stem of the vertical tank valves, while the water is pre- 
vented from escaping by the conical plugs being seated In the funnels of 
the casings ; and generally, in whatever position the safe may fall, suitable 
arrangements admit of the escape of the steam while preventing that of 
the water. 

Improved Tug Buckle and Hame Clamp. 

.lames Wllcoxen, Morrisonvllle, 111.— The clasp surrounds the hame, and 
takes the place of the old staple and hame hook. It Is movable on the 
hame, up and down, so as to bring the draft at the proper point. A catch 
la secured to the joint pin, which closes into a recess In the clasp to secure 
and hold the same In the desired place on the hame. When the hame Is on 
the collar, the catchla held in place by the latter. By this arrangement, the 
tug can be lengthened or shortened at the hame, and the point of draft 
can be brought to bear in the proper place on the collar or shoulders of 
the horse. 

Improved Whip Tip Ferules. 

Edward B. Light, Wenfleld, Mass., assignor to Edward B. Light & Co,, 
same place.— This 1 s a device for connecting a whip tip with the stock, con- 
sisting in a ferule having teeth formed In the sides thereof and adapted 
to be driven the whip tip and stock. j 



Improvement in Process and Apparatus for the Manufactur e 
of White Lead. 

LudwlgBrumlen, Hoboken, N. J.— This process of manufacturing white 
lead from metallic lead consists in moistening the material In a suitable 
revolving cylinder with a solution of acetate of lead, oxidizing It by the 
introduction of heated air, combining the oxide with heated carbonic acid 
by the Introduction of the same, and of removing and precipitating the 
white lead by a solution of acetate of lead and the uncombined carbonic 
acid from the cylinder. 

Improved Machine for Cutting Roll Paper. 

Ignatz Frank, New York city.— A ring-shaped cutter-carrying plate Is 
rotated by a crank handle. Two cutting knives are pivoted at diametri- 
cally opposite points to the base plate and guide bands.whlch are attached 
by fastening screws to said plate, in such a manner that the cutting blades 
slide between them and the plate, being secured in open position sldewise 
of the central aperture by pivoted spring catches, which are forced with 
their hook ends through holes of the guide bands into holes of the knives. 
Strong spiral springs on the knives force the same toward the center of the 
aperture when released from the hook catches. Projecting handle ends of 
the knives serve to carry the same back into side position, to be held by 
the catches for adjusting the roll In the central aperture. The rotation of 
the cutter-carrying plate, In connection with the action of the springs on 
the knives, cuts the roll paper in rapid and even manner. 

Improved Mold for Sugar. 

A. H. William Schrader, Hoboken, N. J.— This mold has Its top, body, 
and double bottom detachable, the inner bottom being perforated. An air 
passage Is made through the center for the purpose of cooling the sugar 
during the process of crystalizatlon . 

Improved Corn Planter. 

Lafayette E. Askew and William H. Sangster, Greenville, Ky.— In this 
planter, the seed-delivering devices are operated through the medium of a 
star or rimless wheel, which is turned by the advance of the machine. To 
the shaft, within the hopper, is attached a cross bar, the arms of which are 
cam-shaped. These agitate the seed In the hopper and enter alternately a 
slot in a plunger, so as to raise said plunger twice at each revolution of the 
wheel." The plunger, when released from the cams, is forced down by a 
bent spring. Plajtes are so formed that, when the plunger Is raised, a cav- 
ity will be formed between them and the lower end of the plunger of such 
a size as to contain enough seed for a hill. As the plunger descends, its 
lower ends forces the plate apart, and allows the seed to drop to the 
ground. 

Improved Running Gear for Wagons. 

William L. Booth, Concord Station, Pa.— The rear bolster and the rear 
end of the reach are pivoted to the rear sand board and rear axle. The 
forward bolster and the forward end of the reach are pivoted to the for- 
ward sand board and the forward axle. The pivoted rear bolster Is con- 
nected with the reach by two chains, so as to be always held at right angles 
with said reach. The rear hounds receive the rear ends of braces which 
pass beneath, and are secured to, the axle, and their forward ends are 
secured to the said hounds. The upper braces pass over the sand board and 
along the upper side of the hounds, to also serve as a facing for said 
hounds. The front lifth wheel frame Is provided with a swiveled perfora- 
ted ball, and the connection between the forward hounds and the axle is 
strengthened by brace straps. 

Improved Double-Acting Pump. 

James Robertson, New York city.— The tube with which the pipe is con- 
nected Is separated from the lower valve chamber by a valve. From this 
tube a passage leads to the upper valve chamber, from which it Is separated 
by a valve. From the lower valve chamber a passage leads Into the lower 
part of the piston chamber, and from the upper valve chamber a passage 
leads into the upper part of the said piston chamber. The upper end of 
the lower valve chamber is closed from a valve, from which a passage 
leads to the head of the pump. The upper end of the upper valve chamber 
is closed by a plate, which Is held down to Its seat by a screw, which passes 
through a screw hole in the bar, the ends of which are placed beneath lugs 
cast upon the head. As the piston moves upward, a vacuum Is formed In 
the lower valve chamber, which causes the water to pass up through the 
passage, raise the valve, pass Into said chamber, and thence through ano- 
ther passage Into the lowerpart of the piston chamber, to be forced out 
by the next downward movement of the piston. The same upward move- 
ment of the piston forces the water In the UDper part of the piston cham- 
ber to raise the valve, pass Into the head, and flow out through the spout. 

Improved Bag Fastener. 

Scott Wellington, East Saginaw, Mich.— A strap, the ends of which are 
attached to a plate, passes around the mouth of the bag. At points upon 
the strap are eyes through which a cord passes. Spring clutches attached 
to the plate receive the cord and hold it when the ends are drawn together. 
By compressing the springs, the cord Is readily released. 

Improved Paper Pulp Screen. 

John S. Warren, Flshkill on the Hudson, N. Y.— The essential feature of 
this machine is a revolving cylinder, formed of segment plates of a larger 
circle than the completed cylinder, united at their edges and working in 
connection with the screen, which revolves in a contrary direction, thus 
producing a pulsating current, the whole operating In the vat. 

Improved Bucket Ear. 

Julius F. Vogt, St. Louis, Mo.— The ear Is made with the ordinary ball 
eye, below which it Is forked to straddle the stave, In which position It Is 
fastened by a single rivet beneath the upper hoop. The ear Is thus directly 
on the top of the bucket stave, and allows the ball to be connected In such 
a manner that the bucket dips, when lowered to the water, with greater 
facility than when attached by the ordinary ears. 

Improved Fishing Tackle. 

Henry L. Sprague,Tottenvllle, N. Y.— This Invention consists of a spiral 
spring secured and contained In a hole passing through the sinker. The 
line Is attached to each end of the spring, and the degree of expansion cf 
the latter Is limited by a cord. When the hook and line Is set, the elastici- 
ty and yielding of the bait caused by the spring gives the fish courage to 
endeavor to obtain a better hold, and thus secures the hook, which leads 
to his own capture. 

Improved Toy Attachment for Childrens' Carriages. 

John D. McAnulty.Phlladelphia, Pa.— This is a little contrivance where- 
by two dancing and one revolving figure may be operated for the amuse- 
ment of children while riding in a child's carriage, the apparatus being at- 
tached to the front of the carriage and the mechanism geared with one of 
the wheels of the carriage by a belt. 

Improved Cotton Bale Tie. 

William U. Tlllery, St. Helena Parish, La.— Theband for baling the cot- 
ton Is provided at both ends with side recesses, preferably alternating at 
the sides. These are inclined at one end, and curved In semicircular shape 
at the other end, In such manner that they form, with the edge of the 
band, hooks. The recessed band ends are slipped over each other, and 
tied by a link-shaped clasp, which is carried over In lateral position, and 
then diagonally into the connecting recesses, until two corresponding 
hooks catch at each side around the side pins of the clasp, cross over the 
same, and lock the band firmly thereto . 



Improved Millstone Dress. 

Madison Vandegrlft, Clnclnuatl, O.— TUls Invention consists In an im- 
proved millstone dress, formed of a circle furrow and two circles or sets 
of straight furrows, the Inner or eye furrows being made with a greater 
draft or inclination than the outer or skirt furrows. This greatly facili- 
tates the passage of the chaps from the eye to the skirt of the stone, and 
at the same time Improves the ventilation. 

Improved Paddle Wheel. 

Henry Reynolds, Albany, N. Y.— This invention consists of two wheels 
made fast at a short distance apart on the same rotary shaft, having their 
respective sets of buckets arranged obliquely thereacross, and having the 
opposite points of corresponding buckets of the two wheals arranged 
above or below and at an obtu e angle to each other. It Is claimed that 
bythls construction the same amount of bucket space will be constantly 
tubmerged so that the action of the wheel will be uniform . 



Improved Watch Case Back- 
Henry Birnn, Jersey City Hlghts, N. J.— A blunk of the size and thick- 
ness required is punched out of any sheet metal commonly used for watch 
cases, and first struck up with an outer flange. The blank Is then tran 
ferredlnto a die whose punch has a tapering rim, with a sllghtly-projec 
ingcentral spring piston, which together form an angular recess with In 
clined side. The stroke of the punch on the flange of the blank carrle 
the same to the Inside, under the same Inclination as that of Its rim. an 
produces thereby a solid snap of triangular shape, which Increases 1 
thickness toward the outer circumference of the cap or back.and strength 
ens the same at the point of greatest strain. 

Improved Furnace for Burning Kilns. 

George C. Surls, Rochester, Pa.— This invention relates to a heating fur- 
nace for brick, drain pipes, and earthenware kilns, In which an Intense 
and regular degree of temperature Is requlredfor burning the wares.and In 
which the cheapest kind of fuel may be used. Thefurnace has double 
arches placed over the fire box, which form an air space, connecting with 
front air flues for heating up the air and conducting the same by rear flues 
to flues connecting the furnace with the kiln, so as to produce the inter 
mixtu.e and complete combustion of the fire gases on their entrance to the 
latter. 

Machinery for Washing* Bleaching, and Dyeing Skins. 

Thomas Golden, Cutchogue, N. Y.— This is a drum formed, as to its 
periphery, of bars, which are V-shaped on the Inside to scrape the skins 
open the pores. The bars areattached at their ends to the heads of the drums. 
There are also similar V-shaped bars on the inside for scraping the skins. 
The drum has a door at the side for putting the skins into It and taking 
them out, and Is provided with gear to swing It up out of the tank and over 
one edge of the latter to dump the skins out into a cart to save the la bor 
of taking the skins out by hand. Pipes are attached to Introduce steam 
and water to the bottom of the tank to regulate the temperature. The 
machine Is to be used In the several processes of tanning and dreselng such 
skins as calf, sheep, deer, goat, seal, and all kinds of light skins and hides, 
known as washing, liming, tanning, raising, alumlng, and softening with 
water, lime liquor, or pure drench, tan liquor, alum, soft liquor or sumac, 
orany of the liquors used in tanning or dressing leather. It is also useful 
for bleaching and dyeing of cloths. 

Improved Portable Pest for Tents, etc. 

Henry D. Goldsmith, New York city.— The two parts of the post ar 
made tubular, and of such sizes that the unper part may be Inverted and 
passed into the other part. Upon three sides of a shortsleeve, into which 
the lowertube fits, are formedlugs to which are pivoted stakes, which are 
readily forced into the ground. Piates are providedwhlch limit the depth 
to which the stakes can enter the ground, and at the same time adjust 
themselves to any unevenness of the surface. At the upper end of the 
highest tube Is a cap having a hinged clamp and plate for holding the 
horizontal rod which supports the tent. 

Improved Sheathing for Buildings. 

Rowell Colby, Freeport, 111.— This invention consists in a fireproof roof 
ing or sheathing for buildings, which Is formed of metallic or paper sheets 
and a filling of mortar. The sheathing is placed along the lowermost 
part of the surface, and a cleat Is tacked along the upper edge. A coat 
of mortar Is then applied, so as to fill up the space above the cleat. The 
sheathing Is next folded over cleat nails and mortar, and another strip Is 
placed along the upper edge, and fastened In a similar manner by a cleat 
and nails along and with the edge of the lower strip. This operation Is 
continued until the whole surface Is neatly finished, the upper course 
being fastened by a cleat or strip of the paper or other material nailed 
over the same. 

Improved Watchman's Time Check. 

CarlPflsterer, Ehlngen on the Danube, assignor to Theodore Hahn.Stutt 
gardt, Germany.— This control apparatus Is set by placing a pointer Indi- 
cating the number of stations against a starting figure on the dial. Ano- 
ther pointer showlngthe number of rounds Is also set against the highest 
figure on the dial. The several keys are securedln the places or stations 
to be visited by the watchman, who carries the clock with him, introduc- 
ing each key in the regular order Into the case till all stations have been 
visited. The rounds will be indicated on the second dial as each trip Is 
completed. Should any station be omitted,the next key will not work the 
Instrument, and will compel.theref ore, the watchman to return to that sta- 
tion for bringing the time check In regular motion. 

Improved Tool Handle. 

George Carlisle, Attleborough, Mass.— A tlp.made of horn or similar hard 
material, Is attached to the handle, and has a broad shoulder and a centra 
tenon, the tenon being of lees diameter at the shoulder than at Its end. ecd 
tapering or curved from the end to the shoulder. The hole in the handle 
is made of the size of the end of the tenon. A ring of steel, with Its ends 
of equal diameter outside, but with the Inside to correspond with the 
shape of the tenon, is inserted In the handle outside of the tenon mortise, 
so that, as the tip Is forced down, the wedge section of the ring causes the 
wood about said mortise to hold the tenon tightly. 

Improved Hydrant Cover. 

James McKnlght, Brooklyn, N. Y.— Spring catches are provided on the 
cover extending down In the hydrant, and are held out in notches in the 
latter by a cam suspended on a spindle projecting from theunder side of 
the cover. The upper end of the spindle terminates In a socket on top of 
the cover,andlsturnedbya wrench. The cam is held in position for keep 
Ing the catches In the notches by friction. 

Improved Earth Augrr. 

Washington Smith Jones, Meridlan.Miss'— A lower borer plate is formed 
of two symmetrical halves of cast iron connected around the recessed part 
of the shaft by means of semicircular collar extensions which embrace the 
shaft, and are firmly attached thereto by a sleeve. The sleeve Js slipped 
over the collars and keyed to the shaft by a cross pin. A second screw 
plate Is attached to the shaft, at a suitable distance above the end plate, 
being also made of symmetrical halves, and which serves mainly to take 
oil" the weight of the earth from the lower plate, and lift a greater quan- 
tity on hoisting the auger. The detachable guide drum or band is also pro- 
duced of two equal parts, constructed of V-shaped plates with collar exten- 
sions, and applied consecutively to the various recessed parts of the shaft 
above the plates by a sleeve and cross pin. Strong radial arms are applied 
to each plate, and a semicircular band, having the same radius as that of 
the lower plates, is suitably and firmly connected to their ends. The ends 
of one half drum are provided with stationary sleeves, Into which pro- 
jecting parts of the ends of the corresponding half drum fit, producing 
thereby on the attaching of both parts a full drum for guiding the auger in 
the requlredstralght direction. The guide drum Is transferred with the 
increasing depth of the borer plates to the upper part of the shaft, and the 
straight direction of the auger easily controlled. 



Improved Well Auger. 

Robert J. Gardner, Carlisle, Ark.— This Invention consists In combining, 
with a shaft having a radially slotted bottom and edge-turned knives, a 
sliding top-closed cylinder and fast ring, whereby an earth auger isformed 
whose cutters take off successive shavings or thin slices of soil which are 
rapidly transferred Into the cylinder. The latter continues to rise on the 
shaft until It strikes the fixed ring, when the auger Is withdrawn and emp 
tied of its contents. By this peculiar construction and combination of 
parts, the auger Is enabled to do its work with singular neatness, efflclen 
cy, and economy of labor. 

Improved Wood Bending Machine. 

Augustus F. Marshall, Black River, N. Y.— This is a machine for bend 
Ing wood for chair backs and the like by the use of a movable crosshead 
and screw for working It. It Is an improvement on the patent granted to 
same inventor September 5, 1871. It consists in the combination of two 
screws with the crosshead for working It, in a manner calculated to avoid 
the cramping and binding of It with the ways. The screws are geared with 
a countershaft, and are both turned alike, so that one will not overrun the 
other. The invention also consists of such arrangement of the stirrups, 
the former, Its carrier, andthe die in which the back Js bent, that the arms 
are bent while the former Is being moved out of the die for bending the 
back to adjust it for receiving the next bar. 
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Agricultural Implements, Farm Machinery- 
Seeds.Fertllizers. R.H.Allen&Co.,189&191Waterst.,N.Y- 

Black and Brown Bronzes on Brass — In, 
structlons sold by A. Scheller, 113 Forsyth St., N.Y. 
• Magic Lanterns, large and small, for Home 
Amusement and Public Exhibitions. Profitable busi- 
ness, requiring small capital. Catalogue free. McAl- 
lister, Manufacturing Optician, 49 Nassau St., N.T. 
Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
gas. For particulars, addrees Providence Steam and 
Gas Pipe Company, Providence, R. I. 

Cider for Sale— E. F, M.,W. Springfield, Pa. 

Wanted— A Second Hand One to Two Horse 
Roper or Rider Caloric Engine, in perfect order. Ad- 
dress, with price and description, J. P. Lambing, Lara- 
mie City, Wyoming. 

Baby Exercising Corset— Pa.t'd April 14, '74. 
State 'Rights for Sale. Address Mrs. C. Tardy. 24 Union 
St., Paterson, N. J. 

Patent Concave Moulding Cutters— Reduced 
Price Li^t just out. Mailedfree on application. Mellor 
&Orum,448N. 12th St.. Philadelphia, Pa. 

For Sale— Patent Office Reports, from 1844 
to 1866, inclusive. Address F. C.Vlbert, Hocbanum, Ct. 

Hotchkiss Air Spring Forge Hammer, best 
in the market. Prices low. Send for circular. D. 
Frlsbie & Co. .New Haven, Ct. 

Salamander Felting— Leading manufactu- 
rers pronounce Salamander Felting the only indestruc- 
tible and best non-conducting covering for all heated 
surfaces. A. G. Mills, Manager, 23 Dey St. , New York. 

How to Sell Patents— Address E. E. Rob- 
erts, 119 Liberty Street, New Tort. 

Steam Whistles, Valves, and Cocks. Send 

forPrice List. Bailey, Farrell & Co., Pittsburgh, Pa. 

Articles of Steel tempered or made after pat- 
tern. J. F. Dubber, 48 Hicks St., Brooklyn, N. Y. 

Manufacturers of Trunk and Oscillating 
Engines will flud it to their advantage to correspond 
with S. Roper. 447 N. Broad St., Philadelphia, Pa. 

Patent for Sale— The best Burglarproof 
Dcor Lock in the world. F. Gyss, 196 Greene St., N. Y. 

For Sale — Excellent Chucking Lathe, 50 
la, swing. Price $375. Forsaith & Co., Manchester, N.H. 

Bartlett's Boulevard,Street,and Park Lamps 
excel all. Park size, $3 ; Street, $5; Boulevard, $6.50 ; 
Reflectors, $1 to $3 each; old style square Lanterns, 
from $3. 50 upward, according to quality. General De- 
pot, 569 Broadway, corner Prince St. , New York. 

New Stiles' No. 4 Geared Press, Cheap. — 
J. S. Newell & Co. , 53 Haverhill St. , Boston , Mass. 

Patent Chemical Metallic Paints — Mixed 
ready for use. 50 cts .,$1, and $1.50 per gal. Eng. Roof 
Paint, ground in oil, 50 cts. a gal. Liquid Slate Roof 
Paint, 75 cts. a gal. New York City Oil Co, Sole Agents, 
116 Maiden Lane, Naw York. 

For Solid Emery Wheels and ^Machinery, 
Bend to the Union Stone Co., Boston, Mass., for circular. 

Responsible parties, who wish light ma- 
chinery manufactured, cast or malleable iron preferred, 
please address E. Mann & Son, Milford, Mass. 

The Improved American Governor. Send 
or new catalogue. C. A. Conde* & Co., Philadelphia, Pa. 

Scale in Steam Boilers. — I will remove and 
prevent Scale in any Steam Boiler, and make no charge 
until the work is found satisfactory. Geo. W. Lord, 
Philadelphia, Pa. 

New Iron Ore and Dry Quartz Pulverizer 
s unequaled! F. Alden, Patentee, Pittsburgh, Pa. 

For the best Cotton Cans and Galvanized Fire 
Pails, address James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes 
and drill Lathes, adaress Star Tool Co., Providence, R.I. 

Astronomical Telescopes, Spy-Glasses, and 
Optical Instruments at prices to suit all. L. W. Sutton 
Manufacturer, Warren St., Jersey City, Box 218. 

Hand Fire Engines, Lift and Force Pumps 
for fire and all other purposes. Address Rumsey & Co., 
Seneca Falls, N. Y., U. S. A. 

Electric Bells for Dwellings, Hotels, &c. — 
Most reliable and cheapest Hotel Annunciator. Cheap 
telegraph outfits for learners. Ins'ts for Private Lines, 
GasLightlng Apparatus, etc. J.H.Hessln.Sc.Clevcland.O. 

Matson's Combination Governor is sent on 
trial to any one addressing Matson Bros., Mollne, 111. 

Diamonds and Carbon turned and shaped 
for Scientific purposes ; also, Glaziers' Diamonds manu- 
factured and reset by J . Dickinson, 64 Nassau St ., N. Y. 

Saw Ye the Saw V— $1,000 Gold for Sawmill 
to do same work with no more power Expended. L. B. 
Cox & Co., 197 Water St., New York. 

For the Beet Portable Engine in the world, 
address Baxter Steam Engine Co., 18 Park Place, N. Y. 

Eames Patent Molding Machines for Metal 
Castings. Saves fully one third in cost of labor of mold- 
ng, and secures better work than the ordinary method. 
For Circulars, address P. & F.Corbin, New Britain, Conn. 

Small Portable Engines, 2 to 12 H.P. Send 
or Prices & Catalogue. Tully & Wilde, 20 Piatt St.,N.Y. 

For Durkee Saw Mills, address the Manu- 
facturers, T. R. Bailey & Vail, Lockport, N. Y. 

Johc son's Universal Lathe Chuck. Address 
juambertville Iron Works, Lamoertville, N. J. 

Best Philadelphia Oak Belting and Monitor 
Stitched. G. W. Amy, Manufacturer, S01 & 303 Cherry 
St,, Philadelphia, Pa. Send for new circular. 

Direct Steel Castings — Solid and Homoge- 
neous. Cohesive Power four times greater than Cast 
Iron. Anlnvaluablesubstltute for expensive forgings, 
or iron Castings requiring great Strength . For circular 
and price list, address McHaffee Steel Co., cor. Evelina 
and Levant Sts.. Philadelphia, Pa. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamps. The Beet and Cheapest. Send for Circular 
& price list toPhila. Hydraulic Works, Evelina St.,Phila. 

Shafting, Pulleys, and Hangers at the low- 
est prices, l). Frlsbie & Co., New Haven, Conn. 

Tingue, House & Co., 69 Duane St., N. Y. 
Manufacturers of Machine Blanketing,Felts,and Cloths 
Endless or in piece, for Printers, Engravers, Polishers 
Piano Forte Makers, Paper Makers, Calico Printers 
Punching or Washer Cloth, Filter and Strainer Cloths 
for all kinds of liquids. Sample sent on application. 

Double- Acting Bucket Plunger Steam Pumps, 

Manuf'd by Valley Machine Co., Easthampton, Mass. 
N. Y. Store,45Cortlandt St.; Phila. Store, 132 N. 3rd St. 
The Improved Hoadley Cut-off Engine — The 
Cheapest, Best, and Most Economical steam-power in 
the United States. Send for circular. W. L. Chase & 
Cp. P 95 & 91 Liberty St., New York. 



Hydraulic Presses and Jacks, new and se 

cond hand. Lathes and Machinery for Polishing and Buf- 
fing Metals. E. Lyon 70 0-rand Street, New York. 

Deane's Patent Steam Pump — for all pur- 
poses—Strictly first class and reliable. Send for circular. 
W. L. Chase &Co., 95 & 91 Liberty St., New York. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

The "Scientific American" Office, New York, 
Is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons In the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price $5. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by iron 
cable. W. D. Andrews & Bro.,414 Water St., New York. 

Steam Traps and Injectors on trial ; 3 Good 
Steam Pumps— cheap. A. G. Brooks, 422 Vine Street, 
Philadelphia, Pa. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mllls,Plttsburgh,Pa., 
for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or 

Irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, inside page. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Buy Boult's Paneling, Moulding, and Dove- 
tailing Machine. Send for circular and sample of work. 
B.C. Mach'y Co., Battle Creek, Mich. .60x227. 

Rue's " Little Giant" Injectors, Cheapest 

ind Best Boiler Feeder in the market. W. L. Chase & 
Co., 93, 95. 97 Liberty street, New York. 

For Surface Planers/ small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low* 
ell, Mass. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 

Bliss & Williams, cor. of Plymouth & Jay.Brooklyn.N. Y. 

Price only three dollars — The Tom Thumb 

electric Telegraph. A eompact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by anylad. Includes battery, 
Sey and wires. Neatly packed and sent to all parts of 
r.he world on receipt of price, F. C. Beach & Co., 263 
Broadway, New York. 

All Fruit-can Tools,* erracute,Bridgeton,N.J' 

Peck's Patent Drop Press. For circulars, 

address Mllo, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,23Cornhill, Boston, Ms, 

Portable Engines, new and rebuilt 2d hand, 
a specialty. Engines, Boilers, Pumps, and Machinist's 
Tools. I. H. Shearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality — 
Whitlnsville Spinning Ring Co., Whltlnsville, Mass. 
Send for sample and price list. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 Murray St., New York. 




G. W. P.'s description of the double star is 
too vague to allow us to recognize it.— C. J. K. will 
And descriptions of some breech-loading cannon en 
pp. 149, 403, vol. 27.— A. H. will And a recipe for silver- 
plating solution on p. 170,vol. 80.— W. H. B. will And di- 
rections for transferring pictures to glaps on p. 43, vol. 
30.— J. H. M. will And a recipe for quick-setting glue on 
p. 33, vol. 3L, and for a cement for wood and glass on p. 
274, vol.30.— J. T. will And directions for galvanizing 
castlron on p. 59, vol. 24.— C. H. S. will And directions 
for keeping eggs on p. 378, vol. 30.— T.C. W. will find a 
recipe for waterproof paper on p. 346, vol. 30.— D. G.& 
S. are referred to p. 107, vol. 29, for directions for an- 
nealing steel.— We do not understand what J. A. V. 
means by a vacuum cylinder to a steam engine. 

(1) C. S. asks: Please tell me how I can 
photograph on tin. A. The process is the same as 
that of preparlngglass negative plates ; the dlflerence 
Is due to the dark background, which reverses the 
shades and tlius renders the picture positive. 

How is lithographing done ? A. The stone used in 
lithography Is a limestone (carbonate of lime) of a 
very hard and compact texture, admitting of being 
ground to a fine surface. The stone must have the 
qualities of imbibing both water and grease or oil, the 
crayon used in drawing upon It being composed of 
grease, wax, soap, shellac, and ivory black, which Is 
alsothe composition of the ink used In printing, with 
little variation. The stone, having the picture drawn 
upon itssmooth surface with the prepared crayon, is 
wet with water. While the stone is still wet, an Inking 
roller is passed over its surface. While the wet part 
of the stone refuses to take the ink, the crayon lines 
being of a greasy nature, will take a portion of it 
from the roller. The stone is then ready for printing. 

1. HowcanI make albumenlzed paper, and how sen- 
sitize it? A. Ammonium chloride 200 grains, water 5 
ozs., albumen 15 ozs. The mixture should be well beat- 
en, and the froth that forms skimmed oil and placed in 
a flat vess€l to subside. To sensitize the prepared pa- 
per, coat oneside evenly with a solution of 60 grains 
of nitrate of silver in 1 oz. of dlsrilled water. This lat- 
ter operation must be performed In a dark room, or by 
candle light. 2. With what do photographers Ax pic- 
tures taken on glass with collodion, before transfer- 
ring to the paper ? Do they remove the collodion that 
is not acted upon? A. Either solution of hyposul- 
phite of soda or cyanide of potassium. The picture 
should Arst be developed by pouring over it a solution 
of sulphate of iron in water. 3. Does Iodine come in 
a liquid or solid form ? A. Solid. 

(2) W. C. asks : 1. Will thin sheet lead re- 
sist the action of sulphuric acid for an unlimited pe- 
riod, at ordinary temperature, so as to be a safe recep- 
tacle? A. It is so used In the lead chambersof a sul- 
phuric acid manufactory. 2. Will It in the same way 
resist nitric acid? A. No. 3. Can it also be used to 
contain muriatic acid? A. No. 

(3) J. A. H. says: I have read your abstract 
from Mr. Chase's article on " Fishing by means of Ex- 
plosives." 1. Will common gunpowder, gun cotton, or 
dynamite do for such a purpose ? A. Yes. The quantl 
ty used depends much upon the 1 depth of water. 2. 
Should the cartridge wrapper be thick metal or will 
varnished paper do ? A. Paper will answer the pur- 
pose* 



(4) P. M. asks: How can I transfer ordina- 
ry engravings to glass? A. Fix the printed surface to 
the glass with ordinary paste. Etch with liquid hydro- 
fluoric acid of specific gravity 1-14. At the end of 3 
or 4 minutes wash off the paper, and the design will be 
found reproduced upon the glass. 

(5) J. S. says : You say that the point of a 
wagon wheel touching the ground comes to perfect 
rest, the wheel being in motion. Do you claim that 
one part of the wheel is going fast, another slow, and 
another standing still ? If so, is it the same with fric- 
tion pulleysland idle wheels ? Can one part of a solid 
wheel stand still and another part be in motion? A. 
Each point as it reaches ground is atrest with respect 
to any fixed point in the earth, but has the same rate of 
angular motion as the other points In the circumfer- 
ence. 

(6) O. M. R. says : I am making hydrogen 
from sulphuric acid and zinc in a cylinder for oxyhy- 
drogen light. The cylinder is coated with vulcanized 
rubber. Why cannot I use (in place of the zinc) Iron 
turnings? A. You can use Iron. But iron in dissolving in 
dilute sulphuric acid does so with the fermatlon of 
froth, and the evolution of certain oily hydrocarbons. 
The solution, moreover, soon becomes saturated with 
ferrous sulphate, which soon crystallizes. You will 
have trouble and will find that it is less satisfactory, 
except in the matter of cost.thanzlnc. 2. What quan- 
tity of acid will it require to consume. 1 lb. of iron, and 
what volume of gas will be produced ? A. ft will take 
28 ozs. strong oil of vitriol, and 5 cubic feet and 1640 
cubic inches of gas will be evolved. 

(7) J. C. P. asKs: How can I temper No. 
16 brass wire, so as to make spiral springs? I have 
tried hammering and heating, and failed every time. 
A. There is a brass wire, already tempered, made spe- 
cially forsprlngs. 

(8) B. O. says : I wish, to solder a piece of 
metal about an inch square, to the side of an iron ket- 
tle ; It Is to be a sort of bed piece to which a hasp is to 
be attached, capable of sustaining a weight of 15 or 20 
lbs. Is there means by which I can make this attach- 
ment ? A. Braze it by the ordinary method, using spel- 
ter and borax. 

Is there any machine for bending or twisting wire, by 
which I can manufacture wire loops to be soldered to 
tin vessels? A. Use a solidblockof iron, in which put 
three pegs in the required position, and bend the wire, 
by hand, alternately round the pegs to form the de- 
sired loop. 

(9) L. M. S. asks: 1. Can water be electri- 
fied so as to be sparkling? A. No. 2. Will (.electricity 
settle muddy or sooty water? A. No. 3. Would elec- 
tricity aid in bringing butter quickly in churning? A. 
No. 4. Would air, forced or pumped into an ice cream 
freezer while freezing, make ice cream lighter. or 
smoother? A. No. 

(10) J. B. asks: 1. Is it possible to cast 
brass in cast iron or wrought Iron molds without heat- 
ing the latter before the process of easting ? I want to 
obtain a smooth underside of the casting, to render fil- 
ing and planing unnecessary. A. There are facing 
sands and compositions for molding smooth castings 
which answer for the purpose you mention better than 
any other device. 2. Would plumbago be a non-con- 
ductor good enough to prevent explosion if rubbed on 
the inner sides of the mold, or would a mold, made of 
plastic graphite, rendera very smooth casting without 
wearing out fast? A. Yes. 

(11) P. S. V. asks: Will sulphur water 
when used in a steam boiler cause a scale of sulphur in- 
side ? A. It would not be advisable to use this kind of 
water. Possibly the sulphur could be removed by some 
of the feed water heaters in the market. 

(12) A. H. asks: Are brass tubes drawn or 
roliedin groovedrolls? A. They are drawn. 2. Could 
tubes be rolled by insertlnga steel rod (inside of tube) 
in grooved rolls, the grooves being graduated like holes 
in a wire drawplate? A. The plan you mention Is 
practicable, and is, we think, In use. 

(13) A. McQ-. asks : How can I clean an oil 
pal ntlng that is injured by dust and particles of wrap- 
pingpaper? A. We can recommend the following: 
Take the picture out of frame, lay a coarse towel over 
it for 10 or 14 days ; keep It continually wet until it has 
drawn out all the fllthlness from the picture ; pass 
somellnseedoil which has been a long time seasoning 
over it, in the sunlight, to purify it, and the picture 
will become as lively on the surface as new. 

What is bestfor cleansing and burnishing church 
plate? A. Try the following recipe: Plunge the arti- 
cle into this solution: Hyposulphite of soda 1 lb., sal 
ammoniac 8 ozs., solution of ammonia 4 ozs., cyanide 
of potassium 4 ozs. Let It remain one half hour, wash, 
and rub with buckskin. The cyanide of potassium is 
very poisonous. Itmay be omitted, but then the solu- 
tion is not so active. No powder Is necessary in pol- 
ishing. 

(14) C. S. J. asks : What is a test for arsenic 
in wall paper? A. Marsh's test is the simplest. Put 
several small pieces of the suspected paper, with wa- 
ter, In a flask containing small pieces of metallic zinc ; 
make the liquid acid by sulphuric acid. This immedi- 
ately attacks the zinc, generating hydrogen. Through 
the cork in the top of the flask, pass a glass tube, drawn 
to aflne point at the outer end. After the hydrogen 
has been evolved for a short time, Ignite it at the outer 
end of the glass tube ; bring a polished surface of por- 
celain in contact with the flame of hydrogen, if therebe 
anyarsenic present, it will be combined withthe hy= 
drogen, and the flame will color the;porcelaln with the 
black arsenical mirror . 

(15) J. R. M. says : A shop mate says he can 

make a single tap that will cut 4 different threads, 8,16, 
24, and 32. How Is it done? A. A tap cannot be made 
to cut diflerent threads unless It has removable teeth. 
Itmay be used as a tool in the lathe, and thus cut a 
double or triple thread ; but this would only be a curi- 
osity, as a tap used as a tool chaser would be a most 
unmechanlcal device. An ordinary tap, used as a tap, 
will only cut a thread of one definite number to the 
Inch. 

(16) O. P. asks : 1. How can I find, on the 
surface of a revolving cutting iron, the exact shape 
forstriklng any given ^molding? A. Your bestplan 
will be to mark out with compasses, squares, etc. , on a 
piece of sheet tin, the molding required; then cut out 
the same and use it as a gage. You can make a male 
and female gage from the sheet tin. 2. If a cutter 
make a given pattern of molding when revolving on a 
cutter head6 Inches In diameter, would not the same 
cutter, If usedon a cutter head 6 feet In diameter, pro- 
duce molding of a different form ? A. No. 

(17) J. H. L. M. asks: Has a vacuum ever 
been produced in a steam engine without using the ex- 
haust steam ? A. Not to our knowledge . 



(18) A. H. asks : How can I prepare the 
glasses for a camera? A. To make small lenses, pre- 
pare a vertical crank arbor with a screw thread for 
chucks cut on the top, to be worked by a treadle. The 
frame supports a tub of wet sand through which the 
arbor rises. Lead-faced chucks are cast of proper cur- 
vature, and the lens is held upon the chuck by a wood- 
en handle attached with pitch, while sand and water 
are applied. Convex lenses may be cemented to the 
chuck by drops of pitch half an inch apart. When 
rough ground, they may be finished with a brass or iron 
grinder, worked with emery alternately on the lens and 
on another grinder which fits it. Finally apply rouge 
with pitch polisher, as we have before directed. Flint 
glass disks may be cemented to a chuck and turned in a 
lathe with the end of a three cornered file ground to 
60°, dipped in water acidulated with sulphuric acid, un- 
til the glass touches a brass tool all over. It may then 
be ground, stuck to a handle with sealing wax, and pol- 
ished with rouge against a sealing wax polisher revolv- 
ing In the lathe. The wax is removed with alcohol. For 
flat surfaces, as of prisms, three brass chucks must be 
continually worked upon each other while thesurface is 
groundupon one of them. For photographic cameras, 
any glass will do, as some diffusion of focus is requis- 
ite. For telescopes and microscopes, it must be fault- 
less. To photograph at the visual focus of a telescope 
the object glass lenses may be separated one thirtieth 
of the focal length; or better, the plateholder may be 
racked In a marked distance found by trial, or a view 
tubelensmaybe placed outside the focus. To photo- 
graph the moon, planets, and stars, a nitrate of silver 
bath, 35 gralnsto the ounce of water, must be used with 
a collodion containing iodide of cadmium. For the 
sun and portraiture, a bromized collodion maybe used 
with a 90 grain silver bath. The plate is dipped into a 
weaker bath before exposure. The dark room shoul 
be well lighted through buff-colored envelope paper. 
For stars, the plate is lighted a momentbyan argand 
burner 3 feet off, before exposure. 

(19) M. W. asks : 1. How is printer's post- 
erink made? A. A good common ink for tbispurpoee 
maybemadeas follows: Take 16 ozs. varnish, 4 ozs. 
linseed oil well boiled, 4 ozs. clear oil of turpentine, 16 
czs. flne lampblack, 2 ozs. fine Prussian blue, 1 oz. fine 
Indigo. Boil one hour. 2. Are there machines for 
printing entire flags at one Impression ? A. Small ma- 
chines for this purpose are, we believe, '.in use in this 
city. 

(20) M. H. P. asks : Would it be practi- 
cable to draw water a distance of 160 feet length and 
18 feet fall, with a suction pump and cement pipe? A. 
It canbe done with a good pump and well laid pipe. 

Is a brass kettle injurious for cooking fruit pre- 
serves, etc. ? A. Not If It is clean and bright at the 
time of use. 

In what way can light cassimere pants be washed? A, 
Dissolve a little curd soap in water, and mix a little 
clarified ox gall with It. Eub the mixture on all the 
spots of grease and dirt, and rub it In with a stlfl brush; 
then brush the garm ent, and sponge with the same mix- 
ture well diluted with warm water. Rinse in clean wa- 
ter, and hang up to dry. 

(21) P.M. K. says: 1. An engine has a 12 
inch cylinder x 24 inches stroke, and runs at 15 revolu- 
tions. It is filled with two main slide valves ; and a 
cut-off slide valve works on back of main valve, cut- 
ting off' at % stroke. The travel of the main valve is 
2}£ Inches. No. 1 valve has % Inch lead on steam and % 
inch lead on exhaust, with j^ inch lap on steam and uo 
lap on exhaust end. No. 2hasnoleadon steam and y* 
Inch lead on exhaust, with % Inch lap on steam and % 
inch negative lap on exhaust, or both exhaust ports are 
open }4 inch when the valve is on the mid stroke. 
Which of the two valves is the best, all other conditions 
being the same? A. The first. 2. An engine is fitted 
with ordinary double slKe valve (no cut-off attached) 
which has equal lead ; but it will not cut oft equally, 
following lM inches further on the out stroke than on 
the in. How is this ? A. It is on account of the angu- 
larity of the connecting rod. 

(22) N.O.A.asks : 1. Does it preserve a tooth 
permanently to have it filled, provided it is done well''' 
A. Yes. 2. Is sliver as good as gold for filling in every 
respect ? A. No. 

(23) M. H. B. asks: What is the best plan 
of setting up the follower rest, to an engine lathe, for 
the purpose of turning slender iron rods, of different 
size ? Will one guard do, or will It take a different one 
for every sized rod? I tried a forked guard, but for 
some reason it did not work satisfactorily. A. A com- 
mon plan Is to have a plate composed of two forks, 
whlchcan beadjusted for diflerent sized rods. This 
holds the work In all directions, the effect of moving 
the adjusting screws being to make the square open- 
ing between the forks larger or smaller. 

(24) M. asks : 1. How do you find the mean 
effective pressure per square inch on the piston of a 
steam engine? A. Brom an indicator diagram. 2. 
What is the most economical speed for a piston? A. 
This depends on a variety of circumstances, and would 
require more space for the discussion than we can give 
in these columns. 3. What book will give me the for- 
mulae for the proportion of the parts of a high press- 
ure engine ? A. We can recommeai. Van Buren's work 
on " The Strength of Iron Parts of Steam Machinery.' 

What is the reason that, on taking a kettle of boiling 
water off" the stove, one can bear his hand on the bot- 
tom for a short, time, but after that the heat becomes 
unbearable ? A. On account of the protection aflorded 
hy the soot. 

Can an imponderable agent have any momentum ? A. 
Yes. 

(25) W. T. E. S. asks : How long would a 
reservoir containing 1,388 cubic feet, filled with aircom- 
pressedto 300 lbs. to the square inch, last 8men, who 
are in an airtight room containing 240 cubic feet of air, 
supposing that the compressed air is let In as required, 
and the foul air let out? A. From 4 to 5 hours. We do 
not think that yourplan for a torpedo boat Is novel.; 

(26) C. S. asks: What is the action of 
steam? I was before an examining board, and that 
question was put to me and others. A. It is rather dif- 
ficult to answer a question of this general nature, but 
the action of steam may be comparedrfo that oi a com- 
pressed spring. 

(27) R. I. asks : What would the pressure 
of airbe to tbesquarelnch in forcing 2,500 cubic feet 
per minute through eight round openings, 4ofl Inch 
and 4 of V4 Inches diameter ? A. You will find rules in 
Welsbach's "Mechanics," by which you can make the 
calculations. 

(28) W. S. B. asks ; How far will a person 
have to stand from the roots of a tree 100 feet high 
that the top may be just visible, the earth being level 
with the exception of its natural curve? A. About 13. 
miles. 
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(29) E.P. R. & Co. ask : Would it be prac- 
ticable to take steam from a boiler 550 feet distant to 
run a 10 horse engine,the boilers (of course doing other 
work) being of 160 horsepower? A. The plan is per- 
fectly practicable, and often adopted. If the pipe Is 
properly protected and trapped, the loss will be tri- 
fling. 

(30) L. Q-. D. says : I wish to draw strips of 
common steel one fourth of an Inch thick and four 
Inches wide to a tolerable cutting edge. This Is done 
by hammering when hot and drawing to an edge. 
Would It be possible to do It by passing the steel be- 
tween two steel rollers.made tapering so as to draw the 
steel plate to an edge? Could one man thus sharpen a 
strip of steel by turning a crank connected with one of 
the rollers? Can common soft steel % Inch thick be 
brought to an edge In this way when cold? A. We do 
not think you could get a very good edge In this way ; 
and if the machine were worked by one man, the ope- 
ration would be very slow. 

(31) J. H. says, in commenting on our an- 
swer to A. B. & C, who asked If water can be raised by 
a siphon above 34 feet : You answer " No." I differ in 
opinion from the above answer. I say that the atmo- 
spheric pressure has nothing to do with the movement 
of the water through the siphon, the pressure being the 
same at either end; and I amfully satisfied that, if the 
long leg of the siphon contains sufficient weight or 
volume more than the short leg, water can be raised to 
any required hight. A. Your theory would answer very 
well If the column of water were connected together 
after the manner of a rope; as it is, we prefer to hold to 
the original explanation. Should you doubt it, how- 
ever, you can readily make the experiment. 

(32) U. Z. L. asks : What is the best meth- 
od of removing rust from Iron and steel? A. Use an 
emery block, with oil; such blocks are supplied by the 
makers of emery wheels. 

(33) A. Z. L. says: 1. I am building a 
steamDoac 27 feet long, with 6 feet beam and about32 
or 33 inches draft. Are these last dimensions In propor 
tion to the length? A. They will answer very well. 2. 
I have a four horse power boiler and 2 one horse power 
engines which I propose to connect to a propeller 
shaft. What should be the size and pitch of the pro- 
peller? A.:Try30[nchesdlameter,3Kfeetpitch. 3. At 
what rate woula the above engine propel the boat ? A. 
5 or 6 miles an hou,r. 4. Can I attain a speed of 18 knots 
an hour with a boat of the above dimensions? A. So 
small a boat could hardly carry the machinery for 
such a speed. 

(34) W. H. B. asks: Can a barrel that has 
had vinegar in it be cleaned for keeping beef In? A. 
Yes, by using a strong potassa lye, and then thoroughly 
cleansing with water. 

(35) N. S. asks : 1. How can I make a good 
silver-platlcg fluid ? A. Dissolve 1 oz. nitrate of sil- 
ver In 3 pints distilled water. Add strong solution of 
cyanide of potassium until no further precipitation 
takes place. If too much cyanide Is added, it will re- 
dissolve the precipitate. Pour off the supernatant li- 
quid, and wash the precipitate carefully. Now add 
strong solution of cyanide to dissolve the precipitate. 
Make one gallon with distilled wster. The solution 
should have a moderate excess of cyanide, and itmust 
be filtered before using. 2. What is a good simple way 
of plating with a battery ? A. See pp. 75 and 133, vol. 
30. 

(36) C. says : In No. 9, current volume, you 
givethe specific heat of carbonic acid as 021630, water 
being unity. What is the specific heat of carbonic acid 
gas? If one pound of this gas were placed In a tight 
tin vessel at a temperature of 120° Fah., Immersed in 
another vessel containing one pound of water at 70° 
Fah. , and all j wed to remain until cooled by the water, 
at what degree would the two temperatures meet.no 
allowance being made for loss of heat? A. The num- 
ber given is the specific heat of the gas. Let a)=number 
of degrees which the 1 lb. of carbonic acid gas must lose : 
thenl20°-x=70°+0-216a;. 1-216 a>=50,or 3=41-12. And 
120°-a)=78-88°,70°-f 0-216 te=78-88°, which is the point at 
which the temperatures would meet. 

(37) A. D. B. asks : How can I prepare 
chemical paper for telegraphic purposes? A. We be- 
lieve the fluid used is a solution of ferrocyanide of po- 
tassium. 2. Can the solutlen be used as a writing fluid, 
with a pen, so that the paper would only be sensitive 
where covered with the writing? A.Itmaybe used with 
a pen, but not a steel pen. 3. Where paper is a non- 
conductor, does the solution render It a conductor? A 
Yes. 

(38) A. H. Y. asks : 1. What property is 
there in some well water which destroys the lead pipe 
of a pump ? A, Lead is corroded by pure water when 
it is exposed to the united action of the air and water. 
The water dissolves the oxide of lead. In case the wa- 
ter contains certain mineral matters in solution, Its 
corrosive action on the lead Is increased; other mineral 
salts diminish Its corrosive action. A chemical analy- 
sis of the waters of your well wonld show exactly to 
what Ingredient thiscorroslve action upon the lead was 
due. 2. Why does a lead pipe In a manure vault crum- 
ble to pieces ? A. The manure in decomposing forms 
nitrates, nitrites, and certain ammonlacal salts, all of 
which exert a corrosive action upon the lead. 3. I of- 
ten find that some water will act very quickly upon 
block tin pipe, filling it with little holes from which a 
fine dust la procured. What is the cause of this, and 
what is the dust ? A. The white body is an oxide or 
other compound of tin, resulting from the causes above 
described. 4. Is block tin pipe poisonous to water.like 
lead? A. No. 

(39) F.O. asks : How can I dye feathers to 
a red color which will be waterproof, to be used on fish 
hooks? A. Take 1 oz. Brazil wood In powder, >£ oz. 
alum, & oz. vermilion, and 1 pint of vinegar ; boil them 
up toa moderate thickness, and dip the feathers (they 
having been previously steeped In hot water) Into the 
said mixture. As to your other question, address Seth 
Green, Esq., Rochester, N. Y. 

(40) C. S. T. asks: Is oleomargarin the 
proper name for butter manufactured from beef suet? 
A. It Is a proper name, being derived from two of Its 
principal constituents. 2. Is there any Idiflerence be- 
tween the oil of beef suet (when it is separated from 
the stearin) and butter oil? A. If we clearly under- 
stand yourmeanlng, the oleln is the samein both sub- 
stances. The oleln found In butter was considered by 
Bromels to be of a peculiar kind, which he termed bu- 
tryoleln ; but Gottlieb has shown that the difference in 
properties between the oleic acid obtained byBromeis 
from butter and that obtained from ordlnaryoleln de- 
pended simply upon the oxidation which it had under- 
gone daring the process adopted in preparing It. 

(41) J. L. asks : How can I make an seolian 
harp? A. See p. 330, vol. 26. The strings should be 

rawn tight. 



(42) T. G-. G. asks : What are the character- 
ises of asbestos or amianthus ? A. Asbestos is a va- 
riety of hornblende or amphlbole, which Is a silicate 
and alum in ate of magnesia, lime, and protoxide of iron, 
with a variable proportion of fluorides of calcium and 
potassium. It is soluble In a mixture of certain pro* 
portions of hydrofluoric and sulphuric acids. 

(43) N.N. B. asks: At what parallel of 
longitude does each day begin and close? A. At 180° 
east or west of Greenwich. 

(44) R. C. D. and others ask : Is there any 
way of bleaching beeswax without going through the 
long and tedious process of sun bleaching ? A. It may 
be done by means of nitric acid ; but chlorine, though 
it destroys the color, cannot be employed for this pur- 
pose with advantage, for It was observed by Gay Lussac 
that a substitution of chlorine for a portion of the hy- 
drogen occurs under these circumstances. When can- 
dles madefrom such wax are burned, irritating vapors 
of hydrochloric acid are evolved. 

(45) A. D. L. asks: To find the coefficient 
of friction in a moving body, do you divide the weight 
required to move the body by the weight of the body ? 
A. Yes. As to your pendulum query, consult a work 
on analytical mechanics. 

(46) J. K. B. asks : 1. What is the most ac- 
curate method of finding the throw of the eccentric for 
any travel of valve? A. The throw of eccentric must 
be the width of the steam port added to the amount of 
lap on the valve ; hence the travel of the valve or (what 
is the same thing) the stroke of the eccentric must be 
twice the width of the steam port added to twice the 
amount of lap on one side. 2. What is the most accu- 
rate method of proportioning slide valves for any 
width of ports ? A* A slide valve should always have 
at least % Inch lap, so as to give a free exhaust, the 
width of the exhaust port of the valve being 1-16 or 1-32 
less than the width between the steam ports of the cyl. 
lnder face. Additional lap must be added if working 
expansively Is desired. 3. What Is the most accurate 
rule for calculating the pressure on slide valves? A. 
If the faces of the valve and seat are fitted steamtight. 
the entire pressure will be the product of the entire 
area of bearing surface and ports In inches multiplied 
into the pressure per square inch maintained In the 
steam chest. This, multiplied Into the coefficient of 
frlctlonbetween the two surf aces, will givethe force 
required to move the valve under such pressure when 
unbalanced. But as there are few valves which remain 
accurately fitted, any method of balancing slide valves 
s hould provide for experimental adjustment. 

(47) C. M. A. says : I am about to build a 
small cottage building, which I wish to construct as 
economically as possible, and at the same time to intro- 
duce some modern conveniences. Among other things' 
I propose to place my cistern on the second floor, so as 
to take the water over the house. Now a cistern of 
the requisite capacity, say 75 barrels, If lined with 
sheet lead or similar material, would be quite expen- 
sive. I propose to make a rectangular box of plank, of 
the requisite dimensions, to lath It Inside across the 
grain of the plank, and then to apply a good coat of wa- 
ter lime cement. The cistern is to be located over an 
unfinished room, so that in case of possible slight leak- 
age no harm would be done before the leak could be 
stopped. To guardagainst freezing, I will put at least 
1 foot of dry sawdust over the whole thing. Can this 
be done effectively? A. We have no confidence in the 
kind of tank that you propose ; the swelling and shrink 
ing of the plank would cause the cement to crack. A 
better plan would be to construct a circular tank of 2 
Inch plank In staves, largest at bottom, and secured 
with stronglron hoops that may be driven down upon 
It if the wood shrinks. A tank like this can be made 
tight without a lead lining. If your house is tight, the 
water will not freeze more than % inch thick on the 
top, and you will not require any special protection for 
this. 

My rooms will most of them be as small as to make 
stoves inconvenient. I propose, in place of a furnace, 
to place one of the largest sized cast and sheet Iron cyl- 
indrical stoves in the cellar, and to enclose this with a 
brick wall distant 1 foot all around, and make connec- 
tion with this space by pipes to the open air on one 
hand, and to the rooms above on the other. The space 
to be heated will be about 14,500 cubic feet. What is 
yonr opinion as to the practicability of this ? A. Your 
stove enclosed In brick Is a proper heating furnace , bu 
the number of cubic feet of airheated will be in prot 
portion to the number of square feet of heating sur- 
face provided, and the latter may be Increased in you" 
case by introducing, by means of elbows, two or three 
joints of smoke pipe within the air chamber. 

(48) C. G.asks : Cannot the poke root plant, 
which grows In such great profusion throughout the 
South and West, be made to subserve some useful pur" 
pose, rather than be treated as a troublesome weed? As 
all know who are acquainted with it, the berries have 
an abundance of juice of a beautiful deep red color 
and thousands of gallons could be obtained annually 
It makes a beautiful Ink, but it fades after a little tlme # 
I have tried putting In copperas, alum, etc., but they 
only precipitate the coloring matter. How can this 
beautiful color be utilized? A. The poke root (phyto 
lacca decandra) Is an indigenous plant,with a very large 
perennial root, and is used in medicine. "The root 
abounds most in the active principles of the plant. It 
should be dug up late in November, cut into thin trans- 
verse slices, and dried with a moderate beat. As Its 
virtues are diminished by keeping, a new supply should 
be obtained every year. The berries should be collected 
when perfectly ripe, and the leaves about the middle of 
summer, when the foot stalks begin to redden. The 
berries contain a succulent pulp, and yield upon press- 
ure a large quantity office purplish red juice. They 
have a sweetish, nauseous, slightly acid taste, with lit- 
tle odor. The coloring principle of their juice is evan* 
escent, and cannot be applied to useful purposes In 
dyeing, from the difficulty of fixing It. Alkalies ren- 
der it yellow ; but the original color is restored by 
acids. The juice contains saccharine matter, and after 
fermenting yields alcohol by distillation. The dried 
root Is of a light yellowish-brown color externally, 
very much wrinkled, and, when In transverse slices, ex* 
hlbltsonthe cut surface numerous concentric rings, 
formed from the projecting ends of fiber, between 
which the intervening matter has shrunk in the drying 
process. There is no smell; the taste Is slightly sweet- 
ish, and at first mild, but followed by a sense of acri- 
mony. The active matter Is imparted to boiling water 
and alcohol. From the analysis of Mr. Edward Donel- 
ly, the root appears to contain tannic acid, starch, gum, 
sugar, resin, fixed oil, and llffnln, besides various inor- 
gaulcprlnclples. It Is emetic, purgative, and somewhat 
narcotic. As an emetic it is very slow in Its operation, 
frequently not beginning to vomit in less than one or 
two hours after It has been taken, and then continuing 
to act for a long time upon both stomach and bowels. 
The vomiting produced by it is said not to be attended 



with much pain or spasm, but narcotic effects have 
been observed by some physicians, such as drowsiness, 
vertigo, and dimness of vision. In overdoses it pro 
duces excessive vomiting and purging, attended with 
great prostration of strength, and sometimes with con- 
vulsions. It has been proposed as a substitute for ip- 
ecacuanha, but the slowness and long continuance of 
Its action wholly unfit ,lt for the purposes which that 
emetic is calculated to fulfil. In small doses It acts as 
an alterative, and has been highly recommended In the 
treatment of chronic rheumatism. The dose of the 
powdered root, as an emetic, is from 10 to 30 grains ; as 
an alterative, from 1 to 5 grains. A saturated tincture 
of the berries prepared with diluted alcohol may be 
given in rheumatic cases, In the dose of a fluid drachm 
three times a day. An ointment, prepared by mixing a 
drachm of the powdered root or leaves with an ounce of 
lard, has been used to advantage in psoratinea capitis 
and some other forms of cutaneous disease. It occa- 
sions at first a sense of heat and smarting in the part to 
which It Is applied. An extract made by evaporating 
the expressed juice of the recent leaves has been used 
for the same purposes, and acquired at one time con- 
siderable repute as a remedy In cancer."—- U. S. Dispen- 
satory. 

(49) O. C. asks : Is there any waterproof 

varnish by which paper can be fastened to glass so as 
to let gaslight penetrate through and show printed fig- 
ures on the paper? A. Ordinary dammar varnish will 
doubtless answer your purpose. 

(50) W. H. S. asks: How can I make muri- 
atic salts of nickel ? How can I make the solution of 
the salt ? A. Chloride or muriate of nickel is formed 
by dissolving the oxide of nickel In hydrochloric (muri- 
atic) acid. On evaporation it yields green hydrated 
crystals ; by heat it may be obtained as a yellowish- 
brown anhydrous mass. It is soluble in distilled water. 

(51) X. U.S. asks : How can I dissolve glass, 
anahardenit? A. Ordinary glass is converted into a 
semi-fluid mass at high temperature. When heated 
with a quantity of carbonate of soda or potassa.it is 
converted into a soluble form, known as water glass. 
It cannot be re-hardened in the way you desire. We do 
not understand your other question. 

(52) E. R. M. & P. W. ask : Is there any 

compound or solution (except iron or steel) that will 
act as an Insulator between a permanent magnet and a 
piece of iron or steel? A. A short Interval of space. 

(53) G. A. M. says: A thermometer was 
sent to me a longdistance by rail, and I find that the 
mercury In the tube is separated into three portions. 
I think air Is In the tube, Please tell mehowtoget the 
mercury together. A. if you cannot do It by shaking 
or jarring the mercury together, open the.upper end of 
the tube, form around the opening a small funnel with 
clean wax or paraffin. Gently heat the bulD with a 
spirit lamp, which will force a portion of the air out of 
the tube, then allow the tube to cool ; repeat the opera- 
tion several times, or until the mercury Is together. 
The mercury Is then heated to boiling, the vapor ef 
which soon expels the remaining air and moisture. The 
tube, being now full of expanded mercury and mercuri- 
al vapor, should be hermetically sealed. 

(54) W. W. asks : Can common family soap 
do any harm in the cylinder of an engine? Being out 
of grease some time ago, I used some chunks of com- 
mon soap as a lubricator. I found it much superior to 
anygrease I have used; but lam told by somethat it 
leaves a residue behind, and blocks up the cylinder pas- 
sages, etc. A. We cannot recommend the use of soap 
for this purpose. 

Wherecan I get tables of the decimals of an inch, or 
how can I reckon them ? A. Decimals decrease by tens; 
common fractionb are expressed In decimals as fol- 
lows: thus $ =0-5; 3=0-25; |=0'125; &= 0*0888; T V= 
0-0625; 3^ = 0-03125, etc. To reduce decimals to common 
fractions, use the figures as a numerator, and put 1 for the 
decimal point and as many ciphers as there are figures for 



the denominator. Thus 0-25; 



= » 0-OttW— SSL** 

100' 100000' 



(55) M. S. P. C. says : In shops where they 
cut glass there Is a powder used for polishing, made by 
burning tin until It Is nothing but droas. This dross Is 
heavier than the tin was originally. If you take 120 lbs, 
of tin, it will .weigh (after burning) 126 lbs. How do 
you account for It? A. In burning,the tin la converted 
Into the oxide, or, In other words, it absorbs a certain 
amount of oxygen from the air. The same Is true with 
all metals when burned In contact with the air. 

(56) J. W. P. asks : 1. About how long a 
time will 3 Leclanche" cells last on an open circuit of 70 
feet, where the circuit is closed only a second at a time 
15 or 20 times a day ? It is used to ring a tapping bell. 
A. From 6 to 12 months. These cells are In use In our 
office, and work six or seven bells or sounders. The 
cells have not been touched, we believe, for ten 
months past. 2. About how long a time will a Le. 
clanche" eell last on a closed circuit? A. This de 
pends a great deal upon the resistance of the line and 
the sounders, etc. 3. Is there any loss of electricity at 
the press knobs where the metal touches the wood, or 
at any other place where the wire may happen to touch 
wood only? A. The loss would be imperceptible on a 
short line. 4. If two cells can do the required work, 
willthe battery last alonger time if 1 use three cells? 
A. No. 5. For telegraph wire, will lead water pipes,run 
ning into a well, make a good ground circuit ? A. No. 

(57) W. H. D. as^s: How can I make cop- 
per gas cylinders for the oxygen and hydrogen gases, 
so as to dispense with the use of bags and pressure 
boards, In using lanterns? A. There are several vari- 
eties of these cylloders ; one consists of a cylindrical 
tank about2 feet In diameter and 3 feet In hlgbt. Into 
this is placed In an inverted position a similar ve?sel,of 
a few inches smaller in diameter. The apparatus is 
filled through connections in the upper head of the In 
ner vessel, by displacement of water. Another form is 
that of a cylinder, constructed of very strong ooiler 
iron, containing only one small opening for connections 
In the upper head, which Is governed by a screw valve. 
The gas is forced Into the tank by means of an air 
pump, until the pressure per square Inch is not less than 
200 lbs. The latter are very convenient. 

(58) J. P. G. asks: How can I silver the 

surface of several panes of fine glass, so that they may 
appear white and brillant? A. See p. 203, vol. 30. 

What is the process of canning fish? A. One process 
consists In placing the fish, after being cleaned, in open 
vessels, which are then set in a steam chest, and the 
contents subjected to the action of steam at 212° Fah., 
for five hours ,after3whlch the flsh are removed, drained, 
cooled, and packed with oil in metal boxes of marketa- 
ble size, which are then closed and soldeied.af ter which 
the closed boxes are heated by steam from 217° to 220° 
Fah. for five hours, according to the size of fish. By 
this method the flsh may be preserved without vinegar 
or spices. 



(59) J. C. H. asks : 1. Is the mind located 
In the brain ? A. The mental operations are carried 
on by corresponding actions in the brain. 2. Can the 
mind be located at all? Some physiologists hold to 
the doctrine that the mind is separate and distinct from 
the soul, while others say the mind is a power with 
which the soul Is endowed. Which is correct? A. 
These are metaphysical subtleties, not recognized in 
the treatment of the subject as a part of positive ex- 
perimental science. 3. When a person is deranged, is 
It the mind of that person which Is impaired, or are the 
channels through which the mind operates, to receive 
knowledge from external things, injured? A. Both the 
centers and avenues of mental impressions and sensa- 
tions are essential to that healthy and harmonious ope- 
ration of the mental faculties which characterize a 
state of mental vigor. 

(60) H. J. F. asks: Why do the legs on the 
bottom of the old fashioned fireplace kettles burn In 
the middle ? A. In order that iron may burn, It is not 
onlynecessary thatlt shouldbe brought to ahlgh tem- 
perature, but also that It should comein to contact with 
the oxygen of the air at the same time, and these con- 
ditions are only realized in the middle of the leg. 

(61) I. W. F. S. asks: Can you inform me 
of anyway of causing fermentation , suitable for ba- 
ker's yeast, without using stock from previous ma- 
king? A. Fownes states that if wheat flour is mixed 
with water into a thick paste, which is to be slightly 
covered in a moderately warm place, it begins, about 
the third day, to emit a little gas and a disagreeably 
sour odor: about the sixth or seventh day the smel 
changes,much gas Is evolved, accompanied by a distinct 
and agreeable vinous odor ; and it is then In a state to 
excite vinous or panary fermentation, and may be at 
once used for that purpose, or formed into cakes,drled, 
and preserved for future use. Wort fermented with It 
forms a largequantity of yeast. 

Minerals, etc. — Specimens have been re 

oeived fromthe following correspondents and 

examined with the results stated : 

A. C. S.— It is iron ore, containing a notable quantity 
of titanium. It cannot at present be smelted with pe- 
cuniary advantage.— G. A. F.— A qualltativs analysis 
made upon lOOgrains of this pyrrhotine, which closely 
resembles the nlccoliferous pyrrhotine of the Gap 
Nickel Mine, did not demonstrate the presence of nick 
el. It shouldbe properly analyzed. A large quantity 
might show a valuable percentage of nickel.— W. H. 
McC— It is a variety of kaolinite ; it might be used 
perhaps, in the manufacture of pottery.— H. L.— It Is 
magnetlcpyrltes.— G . F. B.— They are tourmaline, mus- 
covite inquartzite, and biotite.— M, W. H.— No. lis 
neither gold nor iron pyrites; it ismlca. No. 2 contains 
80 per cent of lead.— H. S.— No. 1 Is galena and blende. 
No. 2 and No. 3 ars galena. No. -lis calclte or carbo- 
nate of lime. No. 5 is ferruginous quartz. No. 6 is 
marcaslte.— (I. L. L.—Itislron pyrites. 

E. I>. K. asks: How can I dye morocco 
leather white, and how is the gloss given to morocco 
and other leather ?— S. R. S. asks : How can I pare fruit 
by heating?— G-. W. S. asks ; How are broomsticks 
painted, striped, and waved?— H. K. aaks: What pre- 
paration Is used to put a hard and glossy tlnlsh on ax 
handles? 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
•ipon the following subjects : 

On Automatic Cow Milkers. By J. E. G. 

On Scorpions. ByD. E. R. 

On the American Institute Fair. ByL.H.R. 

On the Retrogression of the Sun. By 
C. H. B., and by H. B. 

On the late Charles M. Keller. By A. M. 

On Steam Engines. By W. P. P. 

On Cooking Oatmeal. By W. 

On a Calculating Machine. By E. K. W. 

On Railroad Employees and their Pay. By 

b.g.g. j. 

On the Phylloxera. By L. W. G. 
On a Boiler Explosion. By S. H. H. 

Also enquiries and answers from the follow- 
ing: 

Q.— W.M.S.-E. B.-G.T.— N.M.L.— R. S, T.— F.TT.M 
-N. T. D.-R. W.-T.P. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, etc., 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail , 
if the writer's address is given. 

Hundreds of enquiries analogous to the 
following are sent: "Who sells the best stove 
for heating a workshop ? Who manufactures 
knives, and gold and silver trinkets ? Who 
makes steam indicators ? Who publishes a 
book on making glass'? Who makes carbon 
plates for batteries 1 Who sells a book on 
wax fruit and flowers ?" All such personal 
enquiries are printed, as will be observed, 
in the column of " Business and Personal,'' 
which is specially set apart for that pur- 
pose, subject to the charge mentioned at the 
head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 
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rOPFICUL.l 

Index of Inventions 

FOB WHICH 

Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

October 6, 1874, 

AND EACH BEARING THAT DATE. 
[Those marKed (r) are reissued patents. ] 



Addlngmachlne.E. W. Taylor 155,173 

Anemoscope, recording, C. E.Hyde 155.615 

Awl, pegging, Flcnter & Derhelmer 155,645 

Axle Dox, A. Overbagh 155,747 

Axles, la'he for turning, Miller & Haines 155.7 li 

Beans, nuts, etc., cleaning, P. Afeers 155,693 

Bed bottom, spring, H. Whiteside, ,Ir 155,689 

Bed lounge, Gannon & Tlckell 155,576 

Beef, cooked corn, L. D. Chemloux (r) 6 074 

Beach, kneeling and foot, W. Cahlll 155,706 

Bending stake Irons, Jensen & Huetter 155,654 

Bending fence wires, W. J. Lewis 155,657 

Bibb, self-closing, Smith & Hayden 155,724 

Blllla.dcue tip fastener, J. L. Smith. 155,680 

Billiard cushion, Collins & Hyde 155,570 

Billiard cushion, R. Kind 155,587 

Billiard table leveler, G. C. Brotherton 155,635 

Boat, portable, V.Colvin 155,710 

Boiler feeder, steam, E. H.Bennett 155,697 

Boiler heater, etc., ST. R. Nixon 155,620 

Boots and shoes, making, F. D. Ballou 155,568 

Boots and shoes, making, H. H.Hutchens .155,584 

Box for Implements, T. A. Colgan 155,641 

Brake clutch, T. A. Weston 155,719 

Breast pump. Gray & Gassln 155,720 

Bridge, suspension truss, J. B. Bausman 155,634 

Burner.gas, P. Keller 155 732 

Button, sleeve, J. A. Hard 155.612 

Can, oil, W. L. Gallaudet 155,607 

Car axle box, T. C. Hargrave 155,613 

Car axle boxes, lid for, J. Conner 155,712 

Car Drake, atmospheric, H. E. Marchand. 155,738 

Cur coupling, A. Bridges 155,701 

Car coupling, J. Schaaber 155,679 

Car, dumping, C.Barrett 155,694 

Car, spring, G. F. Godley 155,578 

Car, swinging. J. McAdams. ( 155,739 

Card for social games, P. West 155,778 

Card, playing, I. N, Richardson 155,752 

Carriage seat, S. W. Beach 155,696 

Caster, farnlture.C. B.Sheldon 155,763 

Casting brasses on journals, R. T. Crane 155,571 

Chair, folding, C. A. Schllentz 155,758 

Chair, folding, A. W. Stewart (r) 6,076 

Chinch bugs, protecting from, L. H. Faunce 155,644 

Clock lockwork, F. Kroeber 155,656 

Coal, apparatus for mining, P. Sheldon 155 593 

Coal, machine for mining, M. Wright 155,692 

Collar, A. B. Kingsbury 155,733 

Condenser, aerator, etc., steam, W. A.Llghthall 155,737 

Crank, W. H. Phillips 155,672 

Crimping board, Schueler & Eelnmuller 155,678 

Cultivator. E. I. Eno 155,717 

Cultivator, J. H. Pattee (r) 6,080 

Curtain fixture, I. W. Heyslnger 155,614 

Cut-off, rain water, C. Shaw 155,761 

Derrick, L. E. Traesdell 155,776 

Digger, potato, A. F. Rounds 155,591 

Digger, potato, G. W. Rue 155,622 

Door hanger, E. U. & W. L. Sco ville 155,628 

Dough, sheeting, S. L. Wiegand 155,602 

Drawing chart, H. Howson 155,726 

Dredgers, grapple for, W. J. Holroyde 155,725 

Earrlng.W. Stelnheuer 155,682 

Electroplating bath, E. Boy 155,700 

Elevator, stump, E. Farnsworth 155718 

Engine valve, direct-acting, H. A. Jamleson 155,728 

Fence, picket, R. H.McGlnty 155,660 

Fence, wire, E. D. Withers 155,608 

Fruit picker, C.M.Howard 155,652 

Furnace for Iron and steel, gas, W. S. allien 155,577 

Furnace, metallurgic gas, G. S. Surls 155,684 

Fuses, machine for making, S. H. Daddow 155,713 

Gas holder, flexlble.Smlth & Goldthorp 155,768 

Gas machine, hydrocarbon, G. W. Tlnsley 155,774 

Gas purifier, E. C.;H. Hildebrand 155,582 

Gas retorts, tar trap for, J. Slade 155,624 

Gram blnde.,P.andN. Whitney 155,781 

Grain, transporting and drying, R. M. Catlln 155,708 

Grate bar, A. Rodgers 155,756 

Hammer, Ice, lemon squeezer, etc., T. Hagerty.. 155,579 

Harness saddletree, E. Leonard 155.616 

Harrow, E. Whlsson 155,688 

Harvester rake, O. O. Storle 155,771 

Harvester rake, C. F. Toll 155,775 

Heater, steam and water, E. B. Light 155,t.58 

Hinge-covering cap, W under & Meyer 155 629 

Hinges, diesslngjolnts of, J. W. Tuck 155,686 

Holdfast for rain conductors, Pollock etal 155,750 

Hoops, cutting, A. F. Skldmore 155,595 

Hosepipe nozzle, A. Hallowell 155,580 

Indicator, Mernan & Grant 155,741 

Jack, liftlog.Sloneker & McMinn 155,764 

Journal brasses, casting, R. T. Crane 155,571 

Key fastener, D. D. Eldrldge 155,612 

Key fastener, A. W. Sperry 155,681 

Kiln, brick, J. Q. A. Zelgler 155,630 

Knife for flock-cuttlDg, w. H. Swan 155,627 

Knife scourer, H. A. Byrns 155,636 

Ladder, tirtdga, P. Porta 155,751 

Lamp, A. Stocker 155,597 

Latch, door and gate, W. Duesler 155,574 

Lighter, automatic gas, Stockwell & Meglll 155,770 

Locomotive crosshead, W. A. Alexander 155,631 

Loom weft stop, W. Taylor 155,599 

Lubricator, cylinder, L. F. Smith 155,767 

Lumber, etc.. piling, M. Sherman 155,592 

Mall bag holder, Chamberlain & Wright 155,709 

Marble-grlndtng machine, J.Klaber 155,734 

Match safe, gas bracket, M. L. Orum (r) 8,079 

Mattress, spring, S. JohDSton 155.586 

Medical compound, J. Helton 155,581 

Meter, water and gas, T. M. Shank 155,762 

Mill, corn and feed, L. Meland 155,i'62 

Mill feeder, quartz, T, J. Wood 155,628 

Mlter-catting machine, J. L. Gause 155,646 

Motor, R.Neiech.... 155,665 

Nail assorting apparatus, J. Coyne 155,606 

Nail cutter machine, L. A.Dodge 155,715 

Needle, H. M.Jenkins 155,729 

Numoerlngmachine, J. D. Smith 155,765 

Nut lock, C. Hutchinson 155,658 

Nut machine, Charles & McKain 155,638 



Paneling machine, Cobban & Smith 

Paper bag, T. W. Grlnler 

Paper bags, satchel-bottomed, T. W. Grlnter 

Paper tubes, etc., making, S. W. Burgess 

Peg float, D. Lynahan 

Picture case, D. S Robeson 

Picture frame suspender, Garrell & McClure 

Pipes, holding, G. F. Pllmley..... 

Planter, corn, A. J. Imus 

Planter, corn.D. & D. F. Luse (r) 

Post driver, I. M. Hardy 

Pot tllter, W. M.Comey 

Power, transmitting, A. Reed 

Preserving process, Danet & Feulllant 

Press, A. Shedlock (r) 

Press, cotton, Romans etal 

Press, hay, W. H. Pennltton 

Printers' leads, casting, J. Goodale 

Printing and cutting cards, E. K. & C. I. Packer. 

Printing press, plate, T. S. Bates 

Pump.G. S. Green 

Pump for cesspools, etc. Painter & Kelzer 

Pump, hydraulic, Thalhelm & Gordon 

Pump, rotary, L. D. Green 

Purifier, middlings, J. W. Morrison 

Purifier. M L. Mowrer 

Quartz cru« her, Dowler et al 

Railway electric signal, R. H. Steudell 

Railway switch, N.F. Carter 

Railway tank feeder, E. Buzby 

Rake, horse hay, E. F. Morse 

Rake, horse hay, W. F. Neal 

Rake, horse hay, J. E. Wisner (r) 

Raker and loader, S. D. Muse 

Razor, F. Erdmanski 

Register, passenger, P. F. McCourt 

Regulator, low water wlarm^and, A. Tount 

Regulator, steam, gas, and water, E. Bolton 

Rein holder, safety, W. Heath .'.. 

Rocker for cradles, etc., P. R. Sirong. 

Roll for straightening rods, etc., J. E. Seaman... 

Roof,slate,W. E. Elliott. 

Saccharine liquids, etc., evaporating, C. Godfrey 

Safes, filling for fireproof, F. V. B. Meldell 

Saw filing machine, gin, W. J. Johnson 

Sawing machine, band, J. A. Roche 

Scales, T. Olsen 

Scales, Klehle & Olsen 

Scraper, road, F. W. Schultz 

Screw thread die holder, C. H. Morgan 

Secretary, W. S. Wooton 

Seeding machine, J. Burke 

Separator, grain, N. M. Brown 

Sep arator, seed, H. Kurth 155,735, 

Sewing machine holder, Wooster & Walker 

Soade, Imitation Sffiss, B. Blrnbaum 

Sheet iron, manufacture of, W. D. Wood 

Shoe stlftenlngs, molding, X. J. Slmonds 

Sign , W . A. Jordan 

Signal, pyrotechnic, A. L. Willis 

Soda water, etc., drawing, W. P. Clark 

Spark arreBter.C. CTpperman 

Spinning jack stop, W. H. Holgate 

Spinning mule, self-acting, S. Piatt 

Stair rod, C. E.Stearns 

Stair rod fastening, C.E. Stearns 

Starch strainer, W. Graham 

Steam trap, C. A.Prouty 

Stock trough, F. J. Goldsmith 

Stop and waste, compression, G.F. Bard...... 

Stove, heating, W. B. Treadwell 

Surfaces, hard finished, W. Arronquler 

Tamping, C. L. Kalmbach 

Tobacco dryer, T.B Lyon, Jr 

Tool handle, C. S.Hunt 

Toy, A. Fuller 

Track cleaner, J. O. Stackhouse 

Transplanter, T. Carroll 

Trap, animal, S.P.& J. Wentz 

Treadle, J. D Smith 

Trunk, H Volger 

Tyre tightener, E. W. Rutan 

Valves, W. Painter 155,667, 155,668, 

Valve, balanced slide, A. Rodgers 

Valve for hydraulic elevators, H. J. Reed j 

Vehicle elliptic spring, W. P. Hansel! 

Vehicle hub, J. Rissel 

Vehicle spring, J. W. Gosling 

Vehicle spring, M. Newell 

Veh'cle wheel, E. Swasey 

Veloclmeter, E. Crawley 

Velocipede, W. Bush 

Violin chin rest, H. W. White 

Watch pocket, B. W. Tuttle 

Water wheel, E. E. Dewsenberry 

Water wheel, R. Wilson 

Weatherstrip, A. N. Loper 

Well bull wheel, M. B. McManus 

Wire, making solder, L. McMurray 



155.640 
155,610 
155,611 
155.703 
155,618 
155.676 
155,648 
155,673 
155,585 

6,078 
155.650 
155,711 
155,674 
155,572 

6,075 
155 757 
155.671 
155,609 
155,718 
155,695 
155,721 
155,670 
155,773 
155,722 
155,589 
155,713 
155,573 
155,596 
155,637 
155,705 
155,663 
155,745 

6,077 
155,664 
155,643 
155,659 
155,784 
155,639 
155,651 
155,683 
155,^60 
155,716 
155,647 
155,661 
155,655 
IE 5,754 
155,746 
155,753 
155,759 
155,588 
155 604 
155,704 
155,702 
155,736 
155,783 
155,698 
155.691 
155,594 
155,730 
155,782 
155,639 
155,687 
155,583 
155,749 
155.625 
155,626 
155,719 
155,621 
155,608 
155.633 
155,685 
155,632 
155,731 
155,619 
155,727 
155,575 
155,769 
155,707 
155,177 
155.766 
155.601 
155,677 
155,669 
155,755 
155,675 
155,723 
155,590 
155,649 
155,666 
155,598 
155,605 
155 569 
155,780 
155.600 
155,714 
155,690 
155.617 
155,740 
155,744 



APPLICATIONS FOR EXTENSION. 

Applications have been dulyflled and are now pending 
for theextenslon of the following Letters Patent. Hear- 
Ingsupon the respective applications are appointed for 
the days hereinafter mentioned: 
31,077.— Hoisting Devices.— J. J. Doyle. Dec. 23. 
31,525.— Hoe Blank Machine.— N. Brand. Feb. 10. 



EXTENSIONS GRANTED. 

30,290.— Obe Sep abator.— W. O. Bourne. 

30,297— Cab Light— R. Cathcard. 

30,345.— Ibon Chimney Top.— J. Pettengell. 

30,357.— Plow.— M. G. Slfmmons. 

30,371.— Extension Wash Bench.— S. Wiswell. 

30,376.— Boot Cutting Machine.— E. T. Green. 

DISCLAIMER. 
30,857.— Plow.— M. G. Slemmons. 

DESIGNS PATENTED. 

7,786.— Gbave Gtjabd.— A. Rank, Salem, Ohio. 
7,787.— Neck tbimming.— a A. Rockwell, N. T. city. 
7,788.— Keys.— A. L. Runyon, New York city. 
7,789.— Billiaed Table.— J. E. Came, Boston, Mass. 
7,790.— Photogbaphic Chaib — W.D.Gatchel. Clncln.,0. 

TRADE MARKS REGISTERED. ' 

2,005.— Ibon.— Burgess Wor.ks, Portsmouth, Ohio, 
2,006.— Calico Pbints.— Coffin et al., Philadelphia, Pa. 
2,007.— Welt Trimmebs.- I.A.Dunham, Brockton, Maes. 
2,0C8.— Liniment.— Thomas & Co., Brooklyn, N. T. 
2,009.— Medicine.— Bliss etal.., Des Moines, Iowa. 
2,0iO & 2,011.— Watches.— Courvoisier & Co., N. Y. city. 
2012 —Rice Stabch.— C. R. Fowler etal., N.Y. city. 
2,013.— Sheeting.— J. C. Hows & Co., N. Y. city. . 
2,014 —Medicine.— J. S. C. Rowland, Hartford, Conn, 
2015.— Gloves.— Wltbel et al., New York city. 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade Mark 835 

On filing each application for a Patent C17 years) . SIS 

On Issuing each original Patent $20 

On appeal to Examlners-ln- Chief $10 

On appeal to Commissioner of Patents.... 830 

On amplication for Reissue $30 

On application for Extension of Patent $50 

Ongranting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (3% years) $10 

Onappllcatlon for Design (7 years) $15 

On application for Design (14years) $30 



CANADIAN PATENTS. 

hws op Patents Granted in Canada, 
October 6 to 8, 1874. 

3,905.— J. C. Ford and H. R. Ives, Montreal, P. Q. Im 
provemente on carriage jacks.called "Ford's Improved" 
Carriage Jack." Oct. 6, 1874. 

3,906.— F. G. Johnson, Brooklyn, Kings county, N. Y., 
U. S. 1 improvements on snow excavators and remov. 
er3 for railways, called "Johnson'3 Snow Excavator 

' and Remover for Railways." Oct. 6,1874. 

3,907.— A. Rodgers, Musnegon, Muskegon county, Mich. 
U.S. Improvements on balance slide valves, called 
"Rodgera' Portable Slide Valve." Oct. 6, 1874. 

3,908.— J. D. Fraser, Plctou,Plctou county.Nova Scotia. 
Improvements on a machine for propelling boats, 
called "A Vibrating Propeller for Vessels." Oct. 6, 
1874. 

3,909.— S. B. Peugh, Salem, Washington county, Ind., 
U. S. Improvements In carriages for plows, called 
"Peugh's Improved Plow Carriage." Oct. 6, 1874. 

3,910.— T. Sandall, Charlottetown, Prlnee Edward's 
Island. Improvement on link motions, called "San- 
dall's Link Motion." Oct. 6, 1874. 

3,911.— A. Wyman, Barnston, Stanstead county, P. Q. 
Improvements on horse hoe, weed cutter, and potato 
digger combined, called "Wyman's Horse Hoe, Weed 
Cutter, and Potato Digger Combined." Oct. 6,1874. 

3,912.— F. Leadbeater, Detroit, Wayne county, Mich , 
U. S. Improvements on grain separators, called 
'■Leadbeater's Improved Grain Separator." Oct. 6, 

1874. 

3,913.— G. Grimshaw, Minneapolis, Hennepin county, 
Minn.,U. S. Improvements In carriage and wagon 
springs, called "Grlmshaw's Carriage and Wagon 
Spring." Oct. 6,1874. 

8,914.— J. W. McPherson, McGIllIvray, Middlesex coun- 
ty, Ont., W. Grundy, and C. Cosens,Lucan, Middle- 
sex county, Ont. Improvement In fences, called 
"McPherson'sMovableFence." Oct. 6,1874. 

3,915.— F. Weymann, Naples, Italy. Improvements on 
machines for treating or preparing meal, called "Ma- 
chine for Preparing Meal." Oct. 6,1874. 

3,916.— W. J. F. Llddell, Milwaukee, Milwaukee county, 
Wis., U. S. Improvements on horse powers, called 
"Liddell'sHorse Power." Oct. 6, 1874. 

3,917.— E.Rowland and G. E. Rowland, Manchester, Lan- 
caster county, England. Improvements in fire bars 
for furnaces, called "Rowland's Oscillating Furnace 
Bars." Oct. 8,1874. 

3,918.— O. M. Morse, C. S. Fuller, H.J. Burdlck, Oswego, 
Oswego county, N. Y., U. S.,and S. Howes, A. Bab- 
cock, N. Babcock, and C. Ewell, Silver Creek, Cha- 
tanqua county, N. Y ., U. S. Improvements In mid- 
dlings purifiers, called "Morse's Improved Middlings 
Purlfif r, No. 1." October 8, 1874. 

919.— W. H. Bennett, New York city, U. S. Improve- 
ments on a paper fi'e and binder, called "The Yankee 
Letter File and Binder." Oct. 8,1874. 



&$,vtvtt#tDmn. 



Back Puce $1.00 a line. 

Inside Face- ..-•-- 75 cents a line. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friaai 
morning to appear in next issue. 



IT WILL PAY— Manufacturers and Capi- 
talists to t ivestigate anew Invention of permanent 
and increasing value. An article needed in every 
tamlly. Money In it. Address X. T., care J. H. GATES, 
144 Superior St., Cleveland, Ohio. 



AGENTS.— Fast selling novelties; new articles; 
lowest pr'ces. Send for circular. Samples 25cts. 
National Novelty Co , 301 Broadway, New fork. 



A 



wnPTTTWI? FOB ALL ln the Rubber Stam P 

r Uxvi. Ull£i Business. Address Dobman's 
Stencil and Staxp Wobks, Baltimore, Md. 



QroPEE WEEK-GOODS SELL THEMSELVES - 
ft < it J. It. Jones, 51) n. 5tb St.. Philadelphia, Pa. 



FOOT LiTHJiS with JIG 
and Circular Saiv Attachments for Amateurs and Me- 
chanics. Send lor a Circular. ^ & WIGHTMAN , 

23 Cornhlll, Boston, Maes. 



New Burr Mills. 




Edward Harrison. 

New Haven, Conn. 



Danville. Illinois* 

Ofl'ers capitalists, manufacturers, ana skilled mechanics 

facilities *or manufacturing Industries not excelled, if 

equalled, by any other point In tbe west. Coal, wood, 

stone, timber, clay, water, andclose railroad communi 

cation with everv important commercial city in the 

Union. For circulars and particulars, address 

R. A SHOKT, 

Secretary Improvement Association of 

Danville* Illinois. 



LUDLOW VALVES. 

FRED. STONE & CO.. 3 Park Place, New York. 




SBIPE'S PA TENT PLANE G UIDE 

Indispensable to all using the Plane. 

More that twice tbe amount; of oeveJ- 

lng or squaring can be done, by the aid 

of thtsdevlce.tDan without it, anddone 

more accurately and with less expense. 

It can be attached to any plane, wood 

or Iron, and adjusted to any desTrd 

anele in a moment's time, by a scale In 

degrees numbering from 2b° to 90°. 

Oaepuldepent 10 any addresB for $3. Avery liberal 
discount to canvassing agents and the trade. Territory 
for sale by State or County. For particulars. inquire of 
Wm, F. Faas, Minerva, O., owner of Ohio and Pennsyl- 
vania. J W. Voglesong, Minerva, O., owner of Illi- 
nois. M. M. Shipe, Detroit, Mich, owner of. Michigan 
and Wisconsin Parties from other territory, ad- 
dress the patentee, W S. SHIPE, 

Minerva, Stark Co., Ohio. 



T?IKST CLASS STATIONARY ENGINES 
X? all sizes— Cast Steel Cylinders, Rods aDd Straps. 
Finest Vertical and Portable Engines, 3 to 25H. P. Ad 
dress BLOOMINGTON LR05T WORKS, Bloomlngton.Ill 




T1.1, taut cum finis SuaUmg uae ft /e i ^u.M^ie! 
trengi.n, a ruier flnlah.anctla truer to gage.tnan any ather 
'n use, renders It. undoubtedly the most economical. We 
we also the sole manufacturers of the Cklbbbatbd Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appll- 
catlon to JONES & LAUGHLINS, 

Try street, 2d and Sd aveaues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 
^.g r Stocks of this Shafting in store and tor sale by 
fULLER, DANA ft FITZ. Boston, Mass. 
&BO. PLACE ft CO., 121 Chambers itreet, B. X. 
PIERCB ft WHALING. Milwaukee, Wis. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS. BROS. & 0(9.. 

NO. 34S BKOADWAT KIW YORK. 



LCOTT LATHE*!, for Broom, Rake, and 
„ Hoe Handles. S. CHILLS, 51Courtlandt St.. N. T 




HUSSEY'S NATIONAL 

Cottage Architecture. 

Newand Original Designs, Working 
Scale Drawings, and Details for all 
Styles of low-priced Houses, with 
Specifications and Cost. Just Pub 
Ushed. Royal quarto. Post-paid, $0. 



NATIONAL 

ARCHITECT, 



WOODWARD'S ] 1,00 ° WoBKINQ Dbawingu 
Plans, Details* 

Specifications & Estimates 
Twelve Dollaes, post- 
paid. 

MONCKTON'S NATIONAL) Six Dollars, post 
STAIR-BUILDER. S paid. 

MONCKTON'S NATIONAL? Six Dollars, post 
CARPENTER & JOINER. > paid. 

ORANGE JIJDD (JO., S45 Broadway, N.V 



POKTAiSljA ST&AA1 £JNttlJNi!;» ] oOJtt.biJN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably Imown, more than 1,000 being tn 
use. All warranted satisfactory or no Bale, Descriptive 
Circulars cent on application. Address 

THE J, C . HOADLJfiY CO. LAWTGnca. MlM. 




AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Business plca^antand honor- 
able with no risks. A 16 page circular 
and Valuable Samples free, tfcif' A postal- 
card on which to send your address 
costs but one cent Write at once tc 
F. M. REED, 8th st., new york. 



EAGLE FOOT LATHES, 

Small Eneine Laches, Hand Planers for 
metal— Slide iiPSts, Circular and Foot 
Scroll Saws— all of the neatest design and 
superior finish. Our caralogue describee 
^very tool necessary to fit out the Arti- 
san or Amateur, as well as the Boyo f or 
the Holidays. 

WM. L. CHASE & CO., 
95 & 91 Liberty St.. New York. 




PLAMtfG & MATCHING, 

Moulding, Re-Sawins and Tenoning Machines. Scroll 
tjaws and General Wood Wording Machinery. 
JOHN B. SRHBNCK'S SONS ( Marteawao, r>. Y. 
Send (or Catalogue. ( 118 Liberty St., X.Y. City. 



BRASS & STEEL SCREWS, MINER'S 
COMPASSKS, MODELS, and all Kinds of line 
Brass Wort, made to order. E. MEEIULL & SONS, 
141 Water Street, New York. 



mm SAWING MACHINERY. 

■ Merriman's Patent. Also* Hand and Steam 

iJDERRICKS & TRAVELLERS, 

THOMAS ROSS, Rutland, Vt. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co. 
Providence, E. I. Agents, U B. BROOKS, 60 Cliff street 
Hew York; TAPLIN. RICE * CO. A^rou Ohio. 



P. BLAXSDELL & 60.. 

Worcester, Man., 

Manufacturer! of the Blalsdell Patent Upright urin> 
ind other first-class Machinists' Tools. 



"EDEOGRAPHY."^ 



book on the art of 
riling by Sound ; a com- 
plete system of Phonetic Short Hand — the shortest, most simple, 
easy, and comprehensive, enabling any onu, in a short time, to report 
trials, speeches, sermons, &c. The Lord's Frayer is written with 
forty-nine strokes of the pen, and 140 words per minute. The uneir; 
ployed should learn this art. Price, by mail, 50 Ots. Agents wanted. 
Address T. W. EVANS & CO., 139 S. Seventh Street. Phua.. Pr« 



THE 



Strap File and Binder, 

ADAPTED FOR THE SCIENTIFIC AMERICAS 
AND OTHER ILLUSTRATED PAPERS. 

This File and Binder consists simply of stiff covers in 
cloth.wlth a flexible back, and broad heavy leather straps 
across the back at the top aDd bottom of the Inside, be- 
tween which are stretched stout cords, for holding six 
or twelve months' numbers of a weekly periodical, as 
Illustrated by the following cut: 




The File is used by merely opening a paper to its cen 
tral fold, and slipping one side under the first vacant 
cordon the right, allowing the cord to rest ln the cen- 
ter of the fold. 

For the convenience of our subscribers, we have had a 
supply of Files constructed as above, holding fifty-two 
papers, and lettered " Scientific American" ln gilt 01. 
the side. 

Price at this Office $1.25 

" by mail, postage prepaid 1.50 

Address and remit 

MUNN <& CO., 

publishers sciest1ftc amebic al/ 
37 Pabk Row, New Yobk, 



1874 SCIENTIFIC AMERICAN, INC. 



November 7, 1874.] 



wan, 



301 



BOURNE'S 

Recent Improvements in the 
Steam Engine. 

Recent Improvements in the Steam 

Engine. Com&mtDg De=cnptions of the more Im- 
portant, Engtae-s ana among rhem of the Steam, Atr, 
ana Gas Eagme. Being a Supplement to the Cate- 
chism. By John Bourne. With 124 Illustrations. 
Price $1.50 by mall, tree of postage. 
CONTENTS.— Preface, Tbermo-dynamlcs, Super- 
heating, Modf rn FormB of Boilers Proportions of Boil- 
ers. *mok» Burning, Giffard's iDjector for Feeding 
Boilers, D j laDarre'sS r cam Jet, oo ihe Benen* of S'eam 
Jacitets.tligii Pressure, Expansion andSurfaceCondf n 
satton. Balanced Valves, Link Motion, Starting Cylin- 
ders, Combned Screw aad Paddle Engines, vlodem 
Forms of Surew Engines, on Balancing the Momentum 
of Eugtne , Marine Governors, Shatts and Shaft, Bear- 
ings, Acual and Nommal Hordes' Power, on i he Re- 
sistance of Ship-, Doub e Screws. Various Forms of 
Sciew. Land Rngines— numerous examples, with 24 11- 
luetratous— Marine Engines, with 18 Illustrations, Lo- 
comotive Engines, wtth 34 illustrations, LocomoTJvt 
for rtuuniug on Ice, Locomotives tor Common Road?, 
Steam Rollers, Steam-piowing Engine, portable En- 
gines, Steam Fire Engines, ttc. etc. 

gg?~The above, or any of my Books, sent by mall, free 
of nostage. at the publication prices. 

M> new ana enlarged CATALOGUE OF PRACTICAL 
ANJD SCIENTIFIC BOOKS— 9b pages, Syo.— sent free, to 
any one who will furnish bib address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNDT STREET, Philadelphia. 



^-WORKING MACHI^ 




ii<~o*- 





HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK- 

Will do all kinds of jointing, Sguare or Bevel; Squarim?; Planine Straight and Ont of Wind Parallel ^ Taper; 
Straight, Circular, and Elliptical Molding : Paiiel-Kaiaing ; Gaining ; Plowing; Kahtettine; Cornering, Beveling, 
Tongueing; Grooving; Hand-Matching; Smoothing; Thicknessing ; Beading; Fluting; Chamfering; Rounding, 
Nosing; Sawing; Boring; Routing, etc., etc. 

HOBIZOSTAL AND UPRIGHT BOKIJfO MACHIKES, SUPERIOR TO AJfT IS USE. „, 
PLANING AND MATCHING MACHINES, and other Wood-working Machinery. 

Sendfoi Catalogue and Prioe-iiat. BENTEL, MARGEDANT & CO., Hamilton, Ohio. 



/fl»-j f\ J-« rf^-i f\i\i\ Invested Id StocK8& Gold pays 
JplU LO splUUU 2C0percent amonth. Sendfoi 
particulars. I umbeid&e & Co.,Bankers t 2 WallSt.,N.X^ 



MACHINERY 



NEW and Sd-HAND.- 

lend for Circular. Chas.PLACI 

. b CO. «n Veaflv it. N«w Yorfe. 



BICHABDSON, MERIAM & CO. 
Manufacturers of the latest Improved Patent Dan 
ou and Woodworth Planing Machines, Matching, Sas 
and molding, Tenoning, Mortising, Boring, Shaping, Vei 
Meal, and Clrcnlar Re-sawlng Machines, saw Mills, Sav 
Arbors, Scroll Saws.Rallway, Cut-off, and Rip-saw Mb 
chines. Spoke and Wood Turning Lathes, and varloui 
other Kinds of Wood-worfclng Machinery. Catalogue! 
and price lists sent on application. Manufactory, Wo) 
center. Mass. warehouse 107 Liberty st. New York. V 

IRON BRIDGES— Clarke, Reeves & Co. 
PHCENL&VILLB BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia ^Pa. 

Specialties— Accurate Workmanship— Phoanlx column 
— UBe of double refined Iron. No welds. All worl 
done un the premises, from ore to finished bridges 
II Instrated A lbnm mailed on receipt of 75 cents. 

A WEEK to Male and temale Agents, in cheh 
locality. Costs NOTHING to try It. Particular 
CKEB. P. O. VtCKERr & CO., Augusta, Me. 



$77 



ADVEKTIBERS! Send twenty-fire cents to GEO. P, 
RO WELL & CO., r Park Row, New York, for thel: 
Pamphlet of one hundred pages, containing lists of 3,00c 
newspapers, and estimates showing cost of advertising 
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JJKILL, trA.L'G£, 




OCKKW CUAfcKBS. 



One pair of Ubasers sent froe t*» any address 'or 75c. , 
10 12,14,16,18,20,22,21.26.28,30.32.36 40,48threads to la. 
Drill Gauge, indispensable to all wtio use Twist Drills, 
sent fret by mai f.r$\50 Price b'st of Small Tools fne, 
GOODNOW & WIGHrMAN,2SCornhili, Boston, Mass 



A.fiarew>& Jt*atents. 

M elmlen. Friction Grooved, or Geared Hol« - 

ere. «ultod to every wait. 
Safety Store Elevators. Prevent Accident, 

Rope. Belt; and Engine break. 

B moke- Burning Safety Boilers, 
gtfllatlns Knirtnes, Doable and Mingle, 1-!* 
100-Horie power. 
Centrifugal Pumps, 100 to 100,000 Gallon 

Rer Minute, Beet Pump. In the World, pas 
lad, Sand, Gravel, Goal, Grain, etc., with 



ont Injury. 
All Light, Simple. 
Bend for Circulars 



Durable, and Economical. 

Wflf D. AKDBKW8 & BEO., 

•14 Water street, New Tort. 
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»•• « .it home, male or female $35 per 

\nf OiTJffi week) day or evening. No Capital. 
dfr^^t a 11 ^ e send valuable package of 

XOJT 8M.4 Roods by mail free. Address with tec 
ctni return stamp, VI Young, 173Gretnwlco St.,N.Y. 

IMPORTANT FOR ALL LARUE CORPO- 
RATIONS AND MANUFACTURING GONGKRNS.- 
Buerk'a Watchman's Time Detector, capaole ol 
conu-uli.ng, wlin -ne utmost accuracy, me motion of 8 
watchman oi patrolman, aa the aame reaches differed 
Btatlons of his beat. S^nd for a Glrcnlar. 

J. B.BUHt.K.F.O. H t 1,057, Boston, Mas*. 

N. B.— Thl» detector i» sovereo oy two U. S. ratentt 

Parties aslng or selling t^ise Instruments without av 



for steep 
Land flat 



I ROOFS. 

ESTB'D 1856. 

S^mples#cTrculars 

»v- SENT FREE. _ . , « / 

READY ROOFING CO. OF N.Y 

64- C0RTLANDT ST. 



^kiiwi- A MON1E TO AGENTS. Address C. M 
I^JITpS^ w Ltnington & Bro.. New York or Chicago 



^£ibii h 
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A Rare Chance to Advertise. 

Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 



To Advertisers. 

During the month of December, we shall publish a special edition of 100,000 copies of the SCIENTIFIC 
AMERICAN, which* wlllcbe mailed In separate wrappers and the postage prepaid to every post office In the 
United States, Canada, and adjoining provinces. 

It Is Intended that a copy of the paper shall reach the principal manufacturers, workers In lumber and 
Iron, railroad shops, and the works of other mechanical and chemical Industries In the United States. 
Advertisements will be taken for this extra edition, at the following rates : namely, 75 cents a line 
inside, and $1.50 a line on last page. A few notices, In the Business and Personal column, not exceeding 
four lines in length, will be Inserted at $1 50 a line, This affords an unusually favorable opportunity for 
advertisers to reach a class of persons not accessible In the ordinary channels of advert'sing. The 
names have been selected with care, and the publishers guarantee the number Issued to be full 100,000; the 
postage on these copies, which is two thousand dollars, will be prepaid, thus Insuring the prompt for- 
warding of the papers to their destination. 

Advertisers will bear In mlQd that thlB announcement Is for a Special Edition, which Is to be circulated 
gratuitously among non-subscribers, and that the same advertisements which appear in the regular edition, 
if ordered In the extra, will be seen by entirely different persons. 

ENGRAVINGS. 

A few Illustrations and descriptions of machines or articles of utility, whether they have already appeared 
in this paper or In other publications will be received for insertion In this Special Edition on reasonable terms. 

ADDRESS 

MUNN & CO., Publishers, 

37 PARK ROW, NEW YORK 



HOW TO MAKE MOKEY IN WALL ST SAFELY, 
J-wlth $10 or more. Pamnilnts ma led. BUMBLE & 
CO., 52 Broadway, P O., Box 4,905, N. Y. 




TVlO Tnll ftdto I PrlMP'cturesenttree! Ac 
111C lUll-VJaUC . ingenious gem ! 50 objects to 
And! Address wltn stamp, E. C. ABBE?, Buffalo, N.Y. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size, Also, any kind oi 

Stohb for Roads and for Costobbtb, &c. 

Address BLAKE CRUSHER CO., 

New Haven, Conn. 



I/OR USUAL ADVICE CONCERNING 
F Infringements and Patents, consult B. B. McMAS 
rER, Counsellor at Law, 9 & 11 Nassau St., Room 26, New 
fork. Counsellor and Advocate In Patent Cases. 



EW & IMPROVED jeATTERNS.— MA 
. CHINISTS' TOOLS-all slaes— at low prices. 
H. &OULD.S7 to 118 N.. I. R. K. »»s.. Newark. N. .1 



thTselden^Rectacting 

PAT.AUG.2,1870. DECEMBER. 20,1870 



Niagara Steam Pump, 

OHAS. B. HARDICK, 

IS Adams St., Brooklyn, N. Y. 



For the Best and CUUeas- 
ut Address THE 8TIX.BI 
A PARKER PRESS CO. 
Mnn>LKTow». Coiro. 



PUNCHINC} 

1 AND 

k DROP PRESSES. 



w 



OOD- WORKING MACHINERY GEN 

, , erally. Specialties, Woodworte Pla ersand Rich- 
ardson's Patent Improved Tenon Machines. 
Central, corner Union st„ Worcester. Mass. 

WITHBRBY BUBO * BICHARDBOM. 

dUK o 0t)A per dayathome. TermB Free. Addresp 
?pD ** 5p*wl/ Gao. 8TiNSOif A Co., Portland, Maine 





S>N. CO?» V^O¥AS>vO &, QV^ip. S\ VYv\\.» 



THE Union Iron Mills, ttiwburgji, 1'a. 
The attention oi Engineers and Architects 1« called 
to our Improved Wrought-lreu Beams and Girders (pat 
anted), In which the compound welds between the stem 
tnd flange*, which have proved so objectionable In thr 
old mode of manufacturing, are entirely avoided, we are 

Srepared to furnish all sizes at terms as favorable as car 
9 obtained elsewhere. For descriptive lithograph address 
Carnegie. Klomaa & Co, Union lronMlllB.PIttsburgh.Pa. 

PATENT 

Flawing and MatcMng 

and Molding Machines, Gray * Weed's Planers, gelf-olltai 
taw Arbors, and other wood working machinery. 
i. A. WOODS MACHINE CO. , ( nCiberty St., K. Y. : 
Send for Circulars, etc. I *? Sudbury »t. Boston 



Ladles at Home 

And [Hen who have other business, wanted as apents. 
Novel plaos, pleasant work, good pay. Send 8-cent 
stamo for particulars. The Graphic company, 89-41 
Pars: PI & ce, NewY or k. 



H. WESLEY PERKINS, 

"SCIENTIFIC ENGRAVER 

31 PARK ROW, N. Y. 

ILLUSTRATIONS OF EVERYTHING. 



LtaSlG-JlJXO, DXAWlAG, AND d AG- HAVING. 

M A GN ETS— Permanent Steel Magneto 

of any form or size, made to order by F. C. BBACB i 
to CO., 268 Broadway, New York. Makers of the eel- ' 
ebratea Tom Thumb and Miniature Telegraph instru- 
ments. 



Y AND DURABILITY TO A 

l*Hi..«6Lt Otiihtfc.ilS PARTS ARE EASY OFACti'SS 
*t 'i IS AOAfVI-ii TO ALL PURPOSES fOR WHICH 
--•> S.TEAM PUMPS ARL. USEE'.--- 

<■•«' Z- /\v . € A R R, -c;^--^- 

MANUtACTURER AND PROPRIETOR, 

43C0RTLANDT ST. NEW YORK 

-.-CARR'S POSITIVE CIRCULATING 

^ STEAM RADIATOR • 




OVER 7,000 IN USE, 

BLAKE'S i— - — 



Send for catalogue. GEO. F. BL4.KE Ml 
Boston, New York— Chicago. 111. 



simiLWi 



For catting ousinesi 

,,„,•,! Stencils .allslzes. Also 
complete outfits for Clothing 
Stencils and Key Checks, with which young men ara 
making from $5 to $20 a day. Send for catalogue and 
wmples to S.M.SJPENCER.117Hanover 8t..Boston Mass. 

SHINGLE & BARREL MACHINERY 

EVART'S IMP. HEADING AND SHINGLE SAW, 
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND 
BEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all kinds nan 
dies and Cabinet work. Simplest and best in use. We 
manufacture a full line of Wood and Iron Working 
Machinery, Steam Engines, &c. Address 

T. R. BAILEY & VAIL, LocKport, N.Y. 



(^ LASS ll/TOTJIiDS for Fruit Jars, Lamps. 
X Bottles, If I Ink Stands.etc.madebv H. BROOKE 
15 years Cor. Whith ahu CrntebSts., n.Y. For any 
thing new In glass you will require a mould (0 die). 

<pf" Pabtioulab attention paid to MOULDS for 
INVENTORS. Send model or drawing : Inclose stamp . 



QH1NGLE AND BARBEL MACHINEBT.— 
O Improved Law's Patent Shingle and Beading Ma- 
chine, simplest and best In use. Also. Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, Ac. Address TREVOB & Co. Lociport. N. Y. 



BANKRUPT'S SALE OF HORIZONTAL 
and Vertical Steam Engines. Also, new and second 
hand Mac* lulst's Tools. 8end for circulars at 

THE YALE IRON WORKS. New Haven, Conn 





THE ONi-V UPRIGHT S TEAM RADIATOR 
MALc WHICH HA.S A KKSHIVE CIRCULATION. 

." rnvjRFPS.Srtr AM AND (,4S FITfFF(S. 

■ ■;.• ^K DESJHiPTIVS: CikC'jtAP; r< • i : iSTS 



Fifth and Last Gift Concert 

IN AID OF THE 

Pnlllc Library of Kentucky] 

POSTPONED TO 

November 30, 1874 

DRAWING CERTAIN Al THAT DATE. 

LIST OF GIFTS, 

One Grand Cash Gift 9230,000 

One Grand Cash Gift 100,000 

One Grand Cask Gift 75,000 

One Grand Cash Gift 50,000 

One Grand Cash Gift 23,000 

S Cash Gifts, #20,000 each.... 100,000 

10 Cash Gifts, 14.000 each.... 140,000 

15 Cash Gifts, 10,000 each.... 150,000 

20 Cash Gifts, 5,000 each.... 100,000 

25 Cash Gifts, 4,000 each.... 100,000 

30 Cash Gitts. 3,000 each.... 90,000 

SOCasb Gifts, 2,000 each .. 100,000 

lOO Cash Gilts, 1,000 each... 100,000 

240 Cash Gitts, 500 each... 120.000 

500 Cash Gifts, lOO each... 50,000 

19,000 Cash Gifts, 50 each... .950,000 

GrandTataI.20,000 Glfts.all casb,2,500,000 
PRICE OF TICKETS. 

Whole Tickets . . $50 00 

Halves 25 00 

Tenths, or each Coupon 5 00 

11 Whole Tickets for 500 00 

22M Tickets for . 1,000 00 

For Tickets and Information, Address 

THO. E. BBAMMTTE, 

Agent and manager. 

Public Library Building, Louisville, Ky 
orTHOMAS H. HAYS & CO. 
609 Broadway, N.Y 

Mm & Co.'sjatent Offices. 

Established 1846. 

The Oldest Agency for Soliciting Patents 
i n the United States. 

TWENTT-EIGHI YEARS' EXPERIENCE. 

MORE PATENTS have been secured througk 
this agency, at home and abroad, than through any other ill 
l he world. 

SIXTV THOUSAND inventors have availed 
themselves of Munn &Co.'s services in examining: their in- 
ventions, and procuring their patents. 

They employ as their assistants a corps of the most ex 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se- 
ectedfrom the ranks of the Patent Office. 

M IJNN & CO, in connection with the publication of the 
Scientific American, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
assignments,attend to filing applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office.corner F and 7th Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys) procure copy- 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents: in fact' 
attend to every branch of patent business both in this and 
n foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Eussia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted. 

A special notice is made in the Scientific American ot 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice 

A pamphlet of 110 pages, containing the laws and full di- 

ections for obtaining United States patents, also a circular 

pertaining exclusively to Foreign Patents, stating cost for 

each country, time granted, etc , sent free. Address 

MU1V1V & CO., 

Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 

Branch Office— Corner F and 7th Streets 
Washington, D. C. 
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Back Pass ....... 81.00 a line. 

Inside Pair© ....... 75 cents a line. 

Engravings may head advertisements at the same rateper 
ine, by measurement, as the letter press. Advertisements 
must bereceived at publication office as early as Friday 
morning to appear in next issue. 



CRANCT COLD MEDAL AWARDED 



P NEW, USEFUL, VALUABLEl 

Devoted to home enjoyment, instruction, improvement. 
Containing ove* 350 illustrations and naming J 160Bcien- ■ 
tiiic appliances; description and price of Toul Chests; - 
Amateur Lathes, Tools and Machines ; »Iodel Steam En- r 
gines, 6teamboats, Sailiug Vessels ; Mathematical Jistru- 
ments Microscopes} Jhemical Cabinets, etc. .lsoaeries 
__„ o 145Chemicai experiments and Teatise on preparing 'b- 
. Microscope instructions or making J rel ^r Scroll Work, *'•■*• 
bometalent,andillustrations .fllOusefal parlor equisites, iz.; U 
Cages, Book Shelves, Brackets, Flower Stands, Writing Desks. Wi 
Baskets, etc. Mailed on receipt of 25c, and with first order i or jl.lQftj 
worth of Designs will send extra copies to refund price of Book free. - 
GE011GE PARR, Buffalo, N. Y.. Man?. Mechanics' Tools. =7* 



SIXTH. EDITION FJFTIETH THOUSAND 




THE TANITE COMPANY'S 

New Milling Machine, 

With EMERY WHEEL CUTTERS for General 

Surface Woik on Metals. 
Price, complete, with. Suction Fanand Hood, $S8UjPrice, 

without Suction Fan and Hood, $350. Emery Wheels 

extra as per list prices. 
Orders for tbismaehine filled In regular rotation. 
For further Information, address 

THE TANITE COMPANY, 

Stroudsburg, Munroe Co., Pa. 



Come, farmers, use your common sense, 
And buy McGlnty's Patent Fence ; 
Secure your crops— banish bard times 
By saving dollars in spending dtmeB. 
The Daily Democrat Statesman (Austin, Texas) says: 
" McGlnty's Patent Fence supplies the great want of 
Texas— eheap and efficient fenctDg." 

This Plan of fencing Is new and useful. It is covered 
by two Patents— No. 148,632 and No. 155,660-secured 
through the Scientific American Agency. 

Will sell State Rights at $1,000. The entire Right, for 
$10,000 (tbe State of Texas excepted). 
For particulars, apply t o the Patentee. 

P ROBT. H. McGINTY, 

Mo ulton, Lavaca County, Texas. 

PRATT'S 

ASTRAL 

OIL. 

Safest and hest Oil ever made— burns In any lamp— for 
sale everywhere. ... C HAS.. PRATT & CO. 

Established 1710. W& Fulton street, N. T. 



Asphalte Roofing Felt. 





A well tested article of good thickness and durability. 
Send for 8amp!es, Price List, Ac.. to E. H. MARTIN, 
10 Maiden Lane & 9 Liberty St., N.T. P. O. Box 4184. 

THE JOHN HARDICK 

Niagara Steam Pump, 

Manufactured solely by 

Hubbard & Aller, 

98 to 97 Pearl St., Brooklyn,!}. 1 . 

Engines, Boilers, and Machinery. 

Sliafting and Pulleys a Specialty. 

HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. Franklin, V. P't. J. M. Allen, Pres*t 
J. B. Pierce, Sec. 

HAKTFOED, CONN. 




Machinery, 

Crane Bros. Mfg. Co., 
CHICAGO. 




Water Wheels. 

More than four times as 
many of James LeflePs Im- 
proved Double Turbine Wa- 
ter Wheelsin operation than 
any other kind. 24 sizes 
made, ranging from 5% to 
96 Inches diameter, under 
heads from 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the finest ever published, 
containing 160 pages and 
over 30 fine Illustrations, 
sent free to parties inter 
ested in water power. 

JAMES LEFFEL & CO. , 
Springfield, Ohio, & 109 Lib- 
erty St., New York city. 



Boston, 

13&15 Custom House st. 



New lork, 
30 Gold St. 



Chicago, 
146 Lake St. 



HITSSEY, WELLS & CO., 

OFFICE AND WORKS, PENN AVENUE & 17TH ST., 

PITTSBURGH, PA., 
Manufacturers of all descriptions of 

CAST STEEL, 

Including the " Granite" brand for Edge Tools. 
Particular attention given to .the manufacture of 

CAST STEEL TEETH, 

of any pattern for HORSE RAKES, for which or- 
ders are solicited. Ail Rake Teeth will be manufac- 
tured under the SIMONDS and PERSON Patents, re- 
cently purchased, by which process perfect uniformity 
of shape and superior excellence ol temper are at- 
tained. 



TAUHATE OF SODA, 

BOILER SCALE PREVENTIVE— J08. G. HOGEBS & 
Co., Madison, Ind. Agencies: R. H. Lee, Tltusvllle.Pa.; 
Owens, Lane & Dyer Machine Co., St.Louls, Mo.; Whit- 
man* Burrell, Little Falls, N.Y.; Warden, McLellaad 
& Co., Cincinnati, O. ; H. H. Harrison, Nashville, Tenn.: 
Slnzlch, Ranktn & Co., Evansvllle, Ind.jH. Dudley 
Coleman, New Orleans, La., L. Stanley & Co., 31 St. Paul 
st. Baltimore Md.,Babcock& Wtlcox.SO Cortlandtst.N Y 



I^PRINTBU/rFITS 

MFamUy Printer for Cards & Clothing $1 oS 
■PreSS./ '' Cards & Circulars$5tol0. Pearl 
^ «•«*. «,™.i. *-Wfni9s cm nisvi#« t>.*s~ Ti eSjil 



™j'o6 ivork 



,/or varaa & vircuiars^dtoiv. Pearl PrasA foral 

$25f i25.cOLDINC&Co.l4^ffiBoston 





" Tie Best is Always the Cheapest." 

TEE BAITEUTEAM E1II 

(as made by COLT'S ARMS CO.) 

is perfect in mechanism. All parts duplicated. Is safe against Fire and Explosion. 
Is most economical in space and fuel of any known motor. Over 1,000 now in use. 
Guaranteed In all points. For Circulars, Testimonials, and Price-list, address 

WM. D. RUSSELL, 



18 Park Place, New Tork. 



Office of the Baxter Steam Engine Co. 




Illustrated. Catalogue of over 100 pages sent free. 



IMPROVED VERTICAL ENGINES, SIX & EIGHT- 
J- horse power. JOHNSON, HESS & CO., 1345 Button- 
wood Street, Philadelphia, Pa. 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Attached to boilers 
or set in separate furnace. H.W.BULKLEY, Engineer. 
98 Liberty St.. New York.- 



Pyrometers. 



For testing OvenB, Boil- 
er flues. Blast furnaces, 
Super-heated Steam, Oil Stills, &c. 

Address HEN KY W. BULKLEY, 

98 Liberty St., New York. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greens Variable Cut-off Engine ; Lowe't 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. : Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'s Machln. 
Ists' Tools ; for Judson's Governors and Stop-Valves : 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS, 10 BARCLAY ST., NBW YORK. 
W^BKS. PATKRSON. NKW JERSEY. 



DAMPER n n H Iff AITD LEVER 

REGULATORS tf £| 1 GAGE COCKS. 
MLRKIXL, <fc KE1ZER. 44 Holllday St. Bait. 



MACHINIST'S TOOLS, 

EXTRA HEAVY AND IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER, 
Worcester, Mass. 

WAREROOMS, 98 LIBER1Y ST., JS. Y. 
$&~ Lathes, planers, Boring Mills, Driltsand Gear Cut- 
ters a Specialty. 



IRON PLANERS, 

ENGINE LATHES. DRILLS, &C. Send for Price TJSt. 
MEW HA TEN MANUFACTURING CO., 
New Haven. Conn. 



NOYE'S 

Mill Furnishing Works 

are the largest In the United States. They make Burr 
Millstones, Portable Mflls, Smut Machines , Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE & SON Buffalo, N. Y. 



PORTLAND CEMENT, 

From the belt London Manufacturers. For sale by 

JAMES BRAND, 55 Cliff St., N. Y. 
A practical Treatlsoon Cement furnished for 25 cents. 



The Most Powerful, and the Only Tight 

BUT A Shutting. Good Part Gate Turbine ever 

made. Prices of small wheels to suit 

)___.___ the times. Send address to 
WAT¥ A. M. SWAIN, 

II UUli North Chelmsford, Mass. 



AMERICAN SAW CO. 

TRENTON, N. J. 

GREAT REDUCTION „ PRICES 

OF 

MOVABLE-TOOTHED 

CIRCULAR SAWS. 

JULY 1st, 1874. 

t&~ Send for new Price List. _^J 




THE CELEBRATED DIAMOND SOLID 

Emery Wheel, Pat. Emery Wheel 
Machinery and Automatic Knife 
s Grinders, for the rapid and perfect 
grinding of Planer, Paper flutter, 
and Leather Splitting Knives, man- 
1 ufactured by the American Twist 

„_ f Drill Co., Woonsocket, R. I. 

N. Y. Office. 17 New Ciiurch St., W. S. Jareoe, Agent. 
J. R. Annett, Agent, 90 Wellington Street,Montreal. 



Working Models 

And Experimental Machinery. Metal, or Wood, made to 
orderDy J. F. WERNER, 62 Center St., N.Y. 



S Xi~ EMERSONS PATENT PLANER SAWS ARE S\SPl9,SlO\mM\XnHU>,S.S£M)fO/tON£TOOmffi££ 
A ■er- EMERSONS PATENT clipper saws expressiy for VERY HEAVY FEEDAND HARD TIMBER. '" 
W/.R- EMERSONS PATENT FLANCE TOOTHED SAWS. SAME PRICE OF SOLID SAWS. -«- v -* 

S -r— EMERSONS patent universalandadjusiasiesa* ;wau<entprepaidon receipt ofprice $5.00. •*<•.., 

M&.SEND POSTAL CARD fOR CIRCULAR AND PRICLl, . ■• TO EMERS0N.F0RD& CO. BEAVER FALLS.PA. 



SAVE YOUR BOILERS, SAVE FUEL, 
Save Labor of Fireman, and increase Steaming 
capacity of your Boilers. Use Thomas's Fluid Tannate 
of Soda to remove Scale, and prevent further incrusta- 
tion. It is adapted to Steam Boilers of every descrip- 
tion. Marine or Inland. It is in Barrels 500 lb., 
% Bbls. 25010.,^ Bbls. i«!5 lb., price 10 cents per lb., less 
than one third price of other preparations, and Supe- 
rior to all others. Single applications have removed 
Bushels of Scales. It saves 20 times its cost in Fuel, and 
20 times Its cost in Repairs of Boilers, and gives Boiler 
Its full steaming capacity, which no lncrusted 
Boiler can have. It uas been thoroughly proven In hun- 
dreds of Boilers. Address orders to 

N. SPENCER THOMAS, Elmlra, N. Y. 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO. Charlestown. Mass. 




, Stamp IwTlIIuBtraieci Ctroiflan 

The " SclentificAmerican" uses our plates. 



F 
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OR- SALE— 2nd hand Portable and Sta- 
tionary Engines and Boilers, good as new, at half ox 
lglnal Cost. For description, address 

BINGHAM & RICH, Oil City, Pa. 



BABBITT 



METALS "the BEST.' 

CON Alt D & MURRAY, 

30th & Chestnut, Philadelphia. 



STEAM BOILER AND FIFE 

COVERING 

Saves ten to twenty per cent. CHALMERS SPBNCB 
CO.. foot E. 9th St.. N. Y.: 1202 N. 2nd St.. St. Louis. Mo. 



.MACKIMISTS'TOOLS 




PORTLAND CEMENT 

A Practical Treatise on Cement furnished fbbb. 

S. L. Merchant & Co. 78 South St., New Yorfe. 



C. HENRYHALL& CO., SO Cortlandt St. N.Y.Clty 

THE PULS0METER. 

The s mplest, most durable and effective 
Btb am Pump now In use. Will pump gritty 
or muddy water without wear or lnlury to 
Its parts. It cannot get out of order. 

Branch D.iotsi 

11 Pemberton Square, Boston, Mass. 

1327 Market St., Philadelphia, Pa. 

69 Wells Street, Chicago, 111. 

South Western Exposition, New Orleans. 

811 &813North Second St., St. Louis, Mo. 




STEAM GOVERNORS WITHOUT COST, 

when their superiority over all oth:rs as the most perfect, reliable and economical 

STEAM GOVERNOR IN THE WORLD 

IS NOT FULLY ESTABLISHED BY ACTUAL TEST. 

They differ from all others both in principle and operation, and insure 
any desired uniform speed under ail variations of load or boiler pressure. 
Largely in use by the U.S. Government at Treasury Department, State and 
Custom Houses, Navy Yards, 4c; also, by leading Manufacturing Establish- 
ments, Rolling, Saw and Paper Mills, Tanneries, &c. throughout the country,, 
where the most positive and uniform speed is required. Address, for des- 

criptive circular of reference, Ac, 

HUNTOON COVERNOR Co., Lawrence, Mass. 



WIRE ROPE. 

John W.Mason & Co., 43 Broadway, New York. 



ENGINES AND BOILERS, New and Sec- 
ond Hand,Portable andStationarv. For descrip- 
tion, addreES GOODWIN & WHITE, Oil City, Pa. 



e:very variety 
STEAM PUMPS. 

SEND FOR ILLUSTRATED CATALOGUE 

COPE & MAXWELL MFG.CO. 
HAMILTON, OHIO. 



BOGARDUS' PATENT UNIVERSAL EC- 
CENTRIC MILLS— For grinding Bones, Ores, Sand, 
Old Crucibles, Fire Clay, Guanos,, oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoa-nut, Flax-seed, Asbestos, &c, and 
whatever cannot be ground by other mills. Also, for 
Paints, Printers' Inks, Paste Blacking, &c. JOHN vV . 
THOMSON, successor to JAMES BOGARDUS, corner 
of White and Elm Sts.. New York. 



GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See engraving and description in the " Scientific Ame- 
rican " of March 7. The greatest known cure for rheu- 
matism and sciatica. No physician should be without 
one. Send for circular. 

C. R. TOWNSEND. Sole Agent, 

Medical Institute, 168 Cumberland St., Brooklyn, N. Y. 



WT. V. Carpenter. 
Box 773, New York city. 



Advertising Agent. Addres 



IRON GUTTERS. 

We will sell the best Iron Cutter in use for one quar - 
ter the price of any other machine which will do the 
same work. With it one man can cut rapldlyand per- 
fectly one lDCh round, square, and flat Iron, and all 
smaller sizes. These prices will last only during the 
dull times. Send for full particulars. MILLERS FALLS 
CO., 7y Beekman Street, New York. 
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Machinists' 

TOOLS, 

OF4II KIXDS. 



N. I. Steam Engine fo 

98 Chambers St. 

3Siw Yoay 



tjttbt "FTPTT 

Rock Drills and. Air Compressors, 

MANUFACTTTKED BY 

THE BURLEIGH ROCK DRI^Ij CO., 
Fitchburg, Mass. 

2 Medals at the American Institute Fair, New York 
2 Medals at the Mechanic's Fair. Boston; 2 Medals at, the 
Vienna Exhibition In Vienna. 1873 ; 2 Medals at the High- 
land and Agricultural Exhibition in Scotland, 1873; S 
Medals at the Manchester and Liverpool Exhibition in 
England, 1373. Reference of use in all parts of America 
and Europe. Send lor pamphlet containing full details. 




Address JOH1S A. KOERLINtr'S SO^a, Manuiactur- 
ers, Trenton. N. J., or 117 Liberty St., New York. 
Wheels and Kope for conveying power long distances. 
Bend for Circular. 



Engines anfl Boilers, 



65 K 

a. J 
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Stationary and Portable, to 60 H. P.. kept in Stock i 

also, Circular Saw Mills and Power Hammers. 

ERIE CIT Y IRON WOKKS, Erie, Pa. 

THE HEALD&SISCO 

Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

York. "Medal oj Speeial Award," American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners, Contractors, Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecking, Dredging, Irrigating, etc. Illustra- 
ted namphlet,free. 800 references to parties actuallyuslng 
the Pump. 24 pages of the strongest possible testimony. 

Address HEALD. SISCO & CO., Baldwinsyille. N.Y. 



GLASS OIL CUPS 

of all kinds. Brass Fittings for Steam, Water, and Gas 
Brass Castings. Send for Catalogue. T. HOLLAND & 
CO., 63 & 64 Gold St. New York. 



OUR COVERING FOR BOILERS AND 
PIPES saves Twenty per Cent In Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS Is the best in the market. 

Asbestos Felting Co. 

316—322 FrSV St., N. Y 




OF THB 

^SCIENTIFIC AMERICAN. 
FOR 1875. 

THE IKOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIS TIETR YEAR. 

VOLUME XXXIL^NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the first day of January, 1875, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of Its pre 
decessor b. 

To the Mechanic and Manufacturer I 

No person engaged in any of the mechanical pursuits 
should think of doing without the Soihntifio Ameri- 
can. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be f oun d 
In any other publication. 

The SCIENTIFIC AMERICAN Is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Invcntlons.Agrlculture, Commerce, and the Indus 
trial pursuits generally ; and It is valuable and lnstrLc- 
tl ve not only in the Workshop and Manufactory, but alBO 
in the Household, the Library, and the Reading Room 

By the new law, the postage must 0e paid In advance 
in New York, by the publishers ; and the subscriber then 
receives the paper by mall free of charge. 
TERMS. 

One copy, one yeai (postage Included) $3.20 

One copy, six months (postage Included) 1.60 

One copy, three months (postage Included).... 1.00 

One copy o f Scientific American for one year, and 

one copy of engraving, "Men of Progress".. 10.00 

One copy of Scientific American for one year.and 
oneeopyof "Science Record "for 1874 5.50 

Remit by postal order, draft or express. 

Address all letters and make all Post Office orders and 
drafts payable to 

MUNN & CO., 

37 PABK BOW, NEW YORK. 

THE " Scientific American " iB printed wiih 
CHAS. ENECT JOHNSON & CO.'S INK. Tenth and 
Lombard 8t».. Philadelphia, and 59 Gold St., New yw« 
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